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Mildmay Ironworks’ Celebration 
50th Anniversary 


Four hundred people, including many leading men 
in the foundry industry, the musical industry and 
kindred trades, assembled at Burnham-on-Crouch, 
Essex, on July 14, to celebrate the 50th anniversary 
of the founding of the Mildmay Ironworks of Booth & 
Brookes, Limited, world-famous makers of pianoforte 
frames. The party, organised: by the two joint manag- 
ing directors, Sir Paul Booth and Mr, C. C. Booth, 
and presided over by Mr. W. J. Robbins, chairman of 
the company, assembled in a series of decorated 
marquees on the playing fields of the company. After 
the reception, the guests were served with cocktails, 
and later assembled for dinner. 


Among those at high table were.the Bishop of 
Chelmsford, Mr. Basil Herbert, K.C., Mr. N. C. 
Robertson (E. K. Cole, Limited), Mr. J. J, Glenny 
(Chairman, South of England Ironfounders’ Associa- 
tion); Dr. J. G. Pearce, M.Sc. (Director of the British 
Cast Iron Research Asociation); Mr. J. J. Sheehan, 
B.Sc. (Senior vice-President of the Institute of British 
Foundrymen), Mr. D. Howard Wood (past-President of 
the Institute); Mr. F. Arnold Wilson (William Jacks 
& Company, Limited, president of the London Branch 
of the Institute); and Mr. H. B. Drew (H. B. Drew, 
Limited). 


The Toasts 


Proposing the toast of “The Firm,” Mr. F. Arnold 
Wilson recalled that his own firm, founded by his great 
uncle Dr. William Jacks, M.P., was the original 
supplier of pig-iron to Mildmay Ironworks, and had 
supplied it ever since, He told how the firm had 
made over a million pianoforte frames and well over 
a million gramophone turntables. Of the employees, 
there were 12 with 40 years’ and very many with over 
30 years’ service. 

In praising the public-spirited activities of the two 
Booth brothers, sons of the founder, he spoke of Sir 
Paul’s great political work and of Mr. C. C. Booth’s 
work ‘as past-president of the London Branch of the 
Institute of British Foundrymen and as member of the 
Council of the British Cast Iron Research Association. 
The toast to “ The Guests” was proposed by Sir Paul 
Booth and responded to by Mr. Basil Herbert, K.C. 


Long Service Awards 


Afterwards, ten of the employees who joined the 
firm over 40. years ago were presented with silver 
watches. The two oldest employees were Mr. Charles 
Spooner and Mr. W. J. Woolf, with 49 years’ service. 
Mr, G. H. Whiting. with 44 years’ service, claimed to 
have moulded 40,000 pianoforte frames during his 
working life. All the employees were present at the 
dinner. The evening concluded with a first-rate cabaret 
entertainment, 
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Foundry Recruitment 
Value of Co-operation 


A novel means of introducing school-leavers to 
foundrywork was adopted by the Walsall Foundry 
Joint Recruitment and Training Committee and the 
local education authorities. It took the form of 
combined film show, lecture and demonstration 4 
the Blue-coat Secondary School, Walsall, on July 11, 
About 150 boys, drawn from 15 schools, attended; they 
represented roughly 15 per cent. of the total schooi- 
leavers under the authority. Also present were Mr. 
V. J. Moore, director of education for Walsall; Mr. 
Millson, assistant director; Mr. H. Hopkins (Midland 
Motor Cylinder Company, Limited), representing the 
Council of Ironfoundry Associations; together with 
school-teachers and representatives of the Ministry of 
Labour. The entire proceedings were sponsored by 
the C.F.A. Recruitment and Propaganda Committee. 

The programme commenced with the showing, for 
the first time, of the film on “Casting in Iron.” This 
film, which is referred to elsewhere in this issue, was 
admirably supported by a commentary by Mr. A. J.T, 
Glover, of Associated British Pathé. Next, followed a 
short lecture by Mr. J. J. Sheehan, B.Sc. (Senior vice- 
President of the Institute of British Foundrymen), This 
dealt with the history and development of British iron- 
founding and was illustrated by lantern slides and 
examples of patterns, castings, etc. Mr. Sheehan very 
topically explained how normal school subjects— 
mathematics, physics, chemistry, and so on—were re- 
lated to foundrywork, and stressed that founding was 
an art dependent upon good design and fine crafts- 


manship. 
Practical Demonstration 


The next item, a demonstration of how a mould is 
made, captured the practical interest of the audience, 
and the choice of Mr. A. Talbot (foundry foreman, 
Western Foundries, London) as the lecturer-demon- 
strator, was a particularly happy one. He used a 
pattern for a large driving wheel for a model loco- 
motive to show all the operations of moulding, cast- 
ing and finishing. The demonstrator provided all 
tackle, including moulding boxes, marked clearly 
“top” and “ bottom,” a core box, solder for casting, 
and a Primus stove for melting. The procedure was 
cleverly timed, so that, immediately the mould was 
ready, the metal was at the right temperature for pour- 
ing. The interim period for cooling before fettling the 
casting was taken up with a demonstration of cupola 
working, ingeniously contrived with coloured blocks of 
wood to represent the charge constituents. 

So impressed was the youthful company by this 
demonstration, that there was a request for a second 
showing of the film. On this being granted, the added 
interest of the boys was proved by their enthusiastic 
answers to questions put by the commentator during 
the showing. 

It was obvious, at the conclusion, that this sort 
of co-operation by educational bodies and practical 
foundrymen provides the balanced approach to the 
problem of recruitment, and further similar shows are 


envisaged, 
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Mechanical Properties of Some Copper-base 
Alloy Castings’ 


A Communication from the Technical Committee of the Association of Bronze 
and Brass Founders 
(Continued from page 44.) 


GROUP 4—ALUMINIUM BRONZE Material.—Cast in aluminium bronze made to con- 

Case No. 19 form to B.S.S. 1400 A.B.2. The actual composition 

Description —In this case a pair of hexagon-headed used was:—Cu, 80.78; Al, 8.65; Ni, 4.60; Fe, 4.54; 
bottles was examined. They are shown in Fig. 17. 2nd Mn, 0.98 per cent. 

They were to be subjected to high hydraulic pressure |_ 4 OUTSIDE DIA. | 

in service, and were approximately 12 in. long by 


4 in. outside diameter by 24 in. bore. INSIDE OIA.) 


3” EXTRA 


FEED 


J 
— 


TENSILE BAR 
DUMMY RISER 


— 


CAST VERTICALLY 


DOWN 
RUNNER 


Fic. 18.—Case No, 20. ALUMINIUM BRONZE AGITATOR. 
37 in. LonG, 34 IN. WIDE, AND 1} IN. THICK. 


*Presented by Mr. F. C. Evans on behalf cf the Committee 
to the Cheltenham Conference of the Institute of British Fic. 19.—Case Nos. 21 AND 25. ALUMINIUM AND 
Foundrymen, June, 1949. MANGANESE BRONZE BUSHES. 
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ia ; Method of Casting—Green-sand moulding practic 

Cop ed base Alloy Castings with oil-sand cores was used. The properties of the 
Mansfield sand (A.F.S. tests) were: Moisture: @ 
per cent. Green compression: 6.9 Ib. per sq, 
Green permeability: 29.91 lb. per sq. in. Dry es 
pression: 105 lb. per sq. in., and dry permeability: 
37.7 lb. per sq. in. The sieve test showed the follow. 
ing results:—1.9 per cent. retained on B.S, No. 10: 
1.46 per cent. retained on B.S, No, 22; 1.0 per cent, 
retained on B.S. No. 30; 3.7 per cent. retained op | 
B.S. No. 44; 4.3 per cent. retained on B.S. No, 60: 
29.2 per cent, retained on B.S. No. 100; 23.2 per cent. 
retained on B.S. No. 150; 12.5 per cent. retained on 
B.S. No. 200; 6.14 per cent. pased through No. 200: 
14.2 clay content. The core sand mixture was com- ) 
pounded from: Glyso: 34 per cent.; Southampton 
sand: 7 per cent.; Southport sand being the remainder, 

The pouring temperature of the castings was 1,300 
deg. C., and of the separately-cast test-bars, 1,240 deg, 
C. The castings were satisfactorily tested at a 
pressure of 2,000 Ib. per sq. in. The mechanical 
properties are shown in Table IV. 


Case No. 20 


Description—This case is of the agitator casting 
shown in Fig. 18. It was approximately 37 in. long por 
by 34 in. wide and 14 in. thick. Re) 

Material—Aluminium Bronze made according § 
B.S.S. 1400-AB2-C. Its actual composition was: Cu, 

Fic. 17.—CaseE No. 19. Pair OF HEXAGON-HEADED balance (by difference); Al, 9.85; Fe, 5.02; Mn, 1.26. 
BOTTLES IN ALUMINIUM BRONZE. (1/5TH ACTUAL = = 4.10 per cent. Zn, nil. 


SIZE.) dry sand mould was used; the pouring tempera- 
TABLE Bronzes. 
| | | 0.5 | | | 
| | | per 
| Cast 0.1 | cent. Elon- | 
a Case Type of Description of | section r cent. |P.S. or|U.T.S., gation | - 
E oy. ; No. casting. test samples. | thickness, | P.S., tons | yield | to per cent Hardness No. Remarks, 
in in, p.s.i. point,| p.s.i. | 
| tons 
| p.s.i.* | 
| 
: 19 | Bottle castings, 4 in. | Specification requirements! | | 40 
od, x 24 in. by 12in.) B.S. 1400.A.B.2 | | 
| | Separately cast test bar | 14.96 | 41.2 25 | 138 — type bars, 1 in. 
| (Brinell) round 
$ | Sample No. 1. Fig. 33 .. & | 17.0%; 40.5 | 23 | Wr) Tensometer bar No. 12, 
(D.P.) 
” 3. yy 17.0*| 42.6 30 153 
| (D.P.) 
| 3 17.5*| 41.8 24 145 ra 
(D.P. 
20 | Agitator, approx. 37 | Specification requirements) 40 12 
in, by 34in. x 14 in. B.S.S8. 1400-A B2-C | 
thick Test bar, attached es 19.6*| 44.8 24 | Standard 0.564 in, dia. 
| test bars, 
| Sample No, 1 i 17.6%! 42.4 26 
2 17.6*| 42.0 25 
» 38 } 17.6*| 42.0 26 | 
a 4 2 17.6*| 42.0 26 ” ” 
21 | Bushes, 5} in. od. = Specification ae | 40 12 
4 in. i.d. by 7 in. B.S.S. 1400-AB2-C 
sl cast test bar 18.0 | 42.4 27 0.564 in, dia, 
A 
| Sample No. A.B,1 19.2 | 33.6 8 | 
* Denotes a figure for the yield point as the appropriate strain was not accurately defined. 
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BAR NO. 25 
TENSILE 


1200 


DOTTED LINES INDICATE AREAS 
REMOVED FOR TEST BARS © 
WEIGHT 2 CWT, 3QRS., I2LBS. 
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BARNO.24 ture was 1,120 deg. C. The mechanical properties are 


shown in Table IV. 
BAR Case No. 21 
Description—Here again bushes were investigated 
TENSILE 
IZOD They were 5} 0.d. x 4 in. id. x 7 in. long. The method 
s 4 | of manufacture is shown in Fig. 19. 
a DOWN - GATE “amex” 
| | 
BAR NO.2! | 
| THIS FACEG | 
1ZOD | 
r | I 
TENSILE 
1ZOD 18% {II |! ¢ 
i 
BAR NO.18 | 
——4700 | | 


Fic. 20.—CasE No. 22. 


Fic. 21—Case No. 23. 


HIGH-TENSILE BRASS AXLE Box. 


HIGH-TENSILE BRASS Pump Bopy. F 
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Copper-base Alloy Castings 
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Method of casting.—The use of dry-sand mould with yoy 
chills is shown in Fig. 20. The properties of the san ‘1 41 
(A.F.S. tests) used were as under :— Cu 
Material—They were cast in aluminium bronze, ___ I Fe 0.70; 
according to B.S.S.1400-AB2-C, using a green-sand |  Methoo 
mould with an oil-sand core. The Bromsgrove sand woeiag. Backing, showing 
used had a moisture content of about 6 per cent. Moisture es ..| 7.5 per cent. 9.0 per cent, 
The pouring temperature was between 1155 and 1150 “ia . 5.4 to 6.5 3.8 —_— 
. per sq. in. - 
deg. C., and the mechanical properties are detailed in » permeability. . | 56.5 to 58.8 54.5 Moisture 
Table IV. Dry compression 93.5 to 102.0 16.15 Green COMI 
(Ib. per sq. in.) (Ib. per 
permeability 83.5t0 91.1 69.4 
GROUP 5—HIGH-TENSILE BRASSES Der 
rmeé: 
ase No. 22 The pouring temperature was 1020 deg. C. Th 
Description —In this case an axle box, 153 in. wide mechanical properties are detailed in Table V. 
x 82 in. thick x 18% in. high, weighing 320 Ib., was 
examined. It is illustrated in Fig. 20. 
Material.—Manganese bronze made to conform to ? Case No. 23 
B.S.S.1400-HTB1-C. Its composition was Cu 60.02; Description—This case relates to the pump body 
Sn 0.61; Pb 0.56; Zn (by difference) balance; Fe 0.72; shown in Fig. 21. The body is approximately 7 in. 
Ni 0.59; Mn 0.90; and Al 1.26 per cent. diameter, and 10 in. over the pipe flanges. 
TABLE V.—High Tensile Brasses. 
= | | 
| | | | os | | | 
| | Cast | 0.1 | percent.| | | Hard- 
Case| Type of Description of section | percent.| P.S.or | U.T.S., | Elon- ness |Izod impact, | Speci- |Test bar sin 
No. casting. test samples. | thick- | S., yield | tons | gation, No. ft. Ib. fic inches, 
| ness tons point, | p.s.i. |per cent. | (Brinell). gravity. 
| inin. | p.s.i. tons | | 
| | p.s.i.* | 
22 | Axle box weighing | Specification require- | | | 30 | 20 
320 Ib. ments B.S.S. 1400- | 
HTB1-C 
| <u cast test 11.05 16.05 | 30.7 18 116 | 19. 18.19. | 8.26 0.564 dia, 
ars 16 | | 
| Separately cast test | 10.25 15.06 31.5 | 21 116 18, 17. 17. | 8.25 ” 
| ars | 
Sample No. 18 ..| | 9.6 14.5 26.1 12.8 | 118 | 19.19.18. | 8.21 
i 19 ..| | 9.6 14.1 23.8 | 6.7 | 114 | 18.18.19. | 8.19 
20 | 10.1 14.8 32.1 | 25.5 | 111 | 18.18.19. | 8.20 
‘| | 19.25| 15.5 | | 23-8 | 11g 19.17. 19. | 8.20 
22 .| | 9.4 14.8 29.6 | 18 112 20. 19. 19. | 8.22 
23 11.25 | 16.0 $2.8 | 22.2 | 112 17. 18.18. | 8.22 
“a 24 .| tol 9.75 | 15.1 29.75 | 16.7 | 112 21, 21.19. | 8.21 9 Tt 
| | 25 ..| | 10.05 | 15.25} 30.9 21.2 | 111 19 8.22 mecl 
23 | Pump body, 7in.dia. Specification require- | 30 20 
| ments, B.S.S. 1400- | 
| HTB1-C | 
| —v cast test | 9.2 13.85 | 30.15 | 38 104 27 8.24 | 0.564 dia D 
ars 
| Sample No. 44 9.35 | 18.75 | 28.9 26 98.8 | 28.5:27.5 | 8.2 Fig. 
(Flanged) | longs 
45 a 9.23} 138.0 23.7 20 97.2 | 25+25:25 x 
| (Housing) } 
24 | Aft bracket Specification require- | | 30 20 
ments, 8S. 1400- | —= 
HTB1-C 
Test bar attached to | | 16* 36.8 30 
castin | 
Sample Adjacent 1 } 16* 36-4 25 0-564 dia, 
No.1 | section of } 
casting 1 | 15.2* 36.4 28 ” 
in. nic 
thick | 1 15.2% | 36.8 28 an 
25 | Bushes, 5} in. o.d. x | Specification require- | 30 20 m« 
4 in. i.d. by 7 in. ments, B.S.S. 1400- | | | 
HTB1-C | In 
Se ~ ad cast test bar | |} 11.2¢ 37.2 23 0.564 dia, 
| 
Sample No. MB1 g | 8.8% | 29.6 9 ” 
* Denotes a figure for the yield point as the appropriate strain was not accurately defined. s 
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Material—It was cast in manganese bronze made 
to meet B.S.S.1400-HTB1-C. Its composition was:— 
Cu 61.41; Sn 0.51; Pb 0.11; Zn (by difference) balance; 
Fe 0.70; Ni 0.25; Mn 1.05; and Al 1.05 per cent. 

Method of casting—Dry-sand moulds were used 
showing the following A.F.S. test properties :— 


| Facing. Backing. 
Moisture és os - 7.5 per cent. 9.0 per cent. 
Green compression .. 5.4 to 6.5 3.8 
(Ib. per sq. in) 

» permeability. . 56.5 to 58.8 54.5 
Dry compression : 93.5 to 102.0 16.15 

(Ib. per sq. in.) | 

» permeability .. ..| 83.5 to 91.1 69.14 
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Material.—It was cast in a medium tensile manganese 
bronze, conforming to B.S.S.HTBI-C. Its composi- 


tion was Cu balance (by difference); Mn 1.62; Al 0.86; 
Fe 1.02; Ni 0.42; Pb 0.02; and Zn 38.8 per cent. 
sand moulding practice was used. 


Dry- 
The pouring temperature was 1030 deg. C. and the 


mechanical properties are detailed in Table V. 


Case No. 25 
Description—Here again bushes were studied. 
They were 5} in. o.d. x 4 in. id. x 7 in. long. 
Material. — They were cast in 35-ton tensile man- 
ganese bronze conforming to B.S.S.1400-HTBI-C. 
Method of casting—The metal was cast into a green- 


STANDARD TEST BAR 


Fic. 22.—Case No. 24. HIGH-TENSILE BRASS AFT BRACKET. 
153 in. WiDE, 8}, IN. DEEP, AND 183 IN. HIGH, WEIGHING 320 LB. 


The pouring temperature was 1020 deg. C. and the 
mechanical properties are shown in Table V. 


Case No. 24 
Description —In this case the aft bracket shown in 
Fig. 22 was investigated. It was approximately 20 in. 
long x 6 in. o.d. x 5 in. id., with a flange of 8} in. 
x 13} in. 


sand mould carrying oil-sand cores according to the 
system shown in Fig. 19. 

Properties of Sand (A.F.S. tests)—The Bromsgrove 
sand used carried a moisture content of about 6 per 
cent. 

The pouring temperature was between 1040 and 
and the mechanical properties are shown 
in Table 


French Foundry Congress 


The 23rd Annual Congress of the Association Tech- 
nique de Fonderie is to be held in Paris on October 10 
and 11. Members of the Institute of British Foundry- 
men who wish to attend are asked to write to the 
Institute’s Secretary as soon as possible. 

The official British exchange Paper will be “ Some 
Trends in British General Engineering Ironfoundry 
Production Methods,” presented by Mr. c. 
Shepherd. 


New Companies 
(“ Limited” is understood. Figures indicate capital. 
Names are of directors unless otherwise stated. Information 
onpase by Jordan & Sons, 116, Chancery Lane, London, 


H. 8. Harris, C. F. K. 


RKINSON & SON (SHIPLEY), Canal Iron Works, 
Cromwell Road, Shipley—To take over business of ironfounders, 
engineers, machine and small-tool and vice makers, carri 

on as J. Parkinson & Son. £150,000. E., E., and H. Parkinson. 
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7 
NCAN STRATTON & COMPA” Y¢ (U.K.), London Assur- 
ance House, 2, Bond Place, Leeds, i—General engineers, iron- 
founders, etc.” £15,000. D. Watson, 
_| Watson, and E. §. Ickringill. 
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Institute Golf Competition 


The sub-committee appointed by the Institute of 
British Foundrymen to organise the Institute’s 1949 
golf competition has experienced considerable difficulty 
in securing a suitable course near a large town for a 
week-end. Arrangements have now been made, how- 
ever, to play the competition at Woodhall Spa, Lincs., 
on Saturday, September 24. This jine inland course is 
situated in delightful surroundings, and first-class golf 
hotel accommodation is available at a reasonable cost. 

lf this year’s arrangements follow the pre-war custom, 
competitors can assemble at the golf hotel on the night 
preceding the competition proper. Ihe committee may 
arrange other competitions for the afternoon, and the 
Woodhall Golf Club have kindly agreed to give over 
the freedom of the course for the whole week-end, if 
necessary. 

Transport arrangemenis for those members who may 
experience difficulty in travelling to the course will be 
made by the committee on request. Members who 
desire to participate in this competition are requested 
to contact either of the following:—Mr. J. Bell, 30, 
Station Road, Wylde Green, Sutton Coldfield; Mr. 
R. C. Shepherd, Redholme, Grantham Road, Wadding- 
ton, Lincoln; or Mr. F. Arnold Wilson, Wm. Jacks & 
Company, Limited, Winchester House, Old Broad 
Street, London, E.C.2. 


Heat-resisting Cast Iron 


According to the Bulletin of the Centre Technique, 
thermal stability at elevated temperatures of pearlitic 
cast iron can be improved by a small addition of chro- 
mium. This should be limited to about 0.60 per cent., 
which is the amount necessary to prevent the decom- 
position of the carbides. Above this value there is a 
risk of having mottled or even white iron, which would 
be brittle and sensitive to thermal shocks. 

It is wise to use a high carbon content so as to intro- 
duce buffer conditions in the presence of temperature 
changes. A typical composition would be:—T.C, 3.40 
to 3.70; Mn circa, 1.00; S, less than 0.12; P, less than 
0.30; and Cr, 0.40 to 0.60 per cent. The silicon content 
will vary according to the average thickness to be cast. 
From ?- to }-in. section thickness, 2.30 per cent. silicon 
is used; from } to 14 in., 2.10 per cent.; and from 14 to 
2} in., 1.9 per cent. silicon. 


1.B.F. Conference, 1950 


The Council of the Insiitute of British Foundrymen 
is prepared to receive offers for Papers for presentation 
at the 47th Annual Conference to be held at Buxton 
from June 6 to June 9, 1950. 

Members and non-members who contemplate offer- 
ing Papers are asked to communicate immediately with 
the Secretary of the Institute, who will forward them a 
copy of the Institute’s publication, “‘ Notes for the 
Guidance of Authors of Papers.” It is desirable that 
all formal offers of Papers should be sent not later 
than October 1 so that they can be considered by a 
meeting of the appropriate committee which will be 
held later in the month of October. 
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Blind Working 
By Tramp” 


The phrase “blind working,” when used by the 
moulder, implies that he is doing an operation ove; 
which he has not so complete a control as he woul 
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assemble his core with far Jess risk of wasters. Such Mi 
a case is shown in Fig. 1(a@), in which a mould and its J some 
core are shown partially assembled. Fig. 1(b) shows § care! 
a plan view of part of the core, from the underside. A the \ 
is the bottom half of the mould, B the core, C one — blow 
print carrying the core, and there are four prints on dure 

the lower face, two of which are shown at D; these 
five prints are the only outlets from the core. The q 
trouble with this job was that, when made from the n 
pattern equipment supplied, the moulder had difficulty 

in locating the core in the prints at D and at the same a 
time ensuring even metal thicknesses throughout. Sub- a 
sequently, castings were made by producing the four 2 
lower cores to fit into the prints D as separate items é 
and placing them in position and then resting the heavy § 
body core on them and in the print C. 


Engineering and Marine Exhibition 


An invitation has been extended to all members of 
the Institute of British Foundrymen to participate in an 
Official visit to the Engineering and Marine Exhibition, 
which is to be held at Olympia, Kensington, London, 


from August 25 to September 10. The date fixed for b; 


the official visit is August 26. 
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Methods of Foundry 
Progress Control 


By D. F. Bailey 


The development of large firms specialising in the art 
of founding has led to keen competition in securing 
regular orders, and before placing an order the poten- 
tial buyer forwards a drawing and specification for a 
quotation. In the old days the golden rule was “so 
much a pound,” and the selling price was proportional 
to the weight, but nowadays, however, the cost is built 
on a man-hours, plus material, plus overheads basis. 
Production methods, therefore, must be determined be- 
forehand from the drawing, and patternshop and 
foundry capacity must be assessed to ensure correct esti- 
mates and deliveries. Thus the work covered by the 
production planning department falls into three cate- 
gories: (1) Job planning; (2) estimating, and (3) sche- 


duling. 
Job Planning 

The controlling factor in deciding the method of pro- 
duction obviously is ¢he number required, and this 
automatically dictates whether the castings are made 
on a jobbing basis or by some form of mechanised 
production. 

Jobbing Work.—For work to be made on a jobbing 
basis, elaborate equipment is not required, and plan- 
ning to the “ nth” degree is economically unwarranted. 
Loose pinewood patterns and coreboxes are normally 
found to be quite suitable for this class of work, though 
they are apt to become damaged by excess rapping if 
taper allowances and lifting plates are inadequate. The 
moulding technique details, such as the positioning of 
the runners and risers, may be left to the foreman’s 
and craftsman’s experience. : 

Mechanised Work.—With castings to be made by 
some form of mechanised plant, the techrfique must be 
carefully determined, and full consideration given to 
the working details of the moulding machines and core- 
blowers. In planning the details, the following proce- 
dure can be adopted : — 

(1) Determine the box size and depth of draw re- 
quired; this will then indicate the moulding machine 
necessary for economical production. 

(2) Determine the position and size of the runners 
and risers. If, however, the casting is very intricate 
and no previous experience is available, it is advis- 
able to cut these by hand when making the sample, 
and when a sound casting is ensured, the downgates, 
gullies, ingates, and riser blocks may then be added 
to the pattern equipment. 

(3) If a core-blower is to be used, design the box 
so as to obtain the maximum production possible, 
consistent with a good-quality core. 

(4) Sketch out a casting drawing showing details 
of joints, cores, etc., and, considering the number of 


*Winning entry in a Short Paper Competition organised 
by the Students’ Section of the Birmingham Branch of the 
Institute of British Foundrymen. 


castings required, decide whether all-metal or metal- 

faced wooden patterns are required. 

Upon receipt of the pattern and corebox, samples 
will be required for soundness and dimensional check 
and, to obviate any difficulties which may arise later be- 
tween the patternshop, foundry and melting depart- 
ments, the making of these samples should be super- 
vised by a competent technician. It is important that 
these samples should be made by the operators and 
not by the technician, as it is doubtful if they would 
be able to emulate his skill when working on a piece- 
work basis, and this would lead to customers complain- 
ing that the production run was inferior to the sample. 

All cores for sample work should be used or re- 
jected as received, and such foundry tricks as filing or 
packing the mould prints with sand, should be avoided. 
If the cores do not fit properly without doctoring, then 
the tackle should be altered. With cores having loca- 
tions which are not very positive, a set of gauges is 
required for checking positions and metal thicknesses. 
When the technique has been perfected, the prevention 
of scrap then becomes a matter for normal foundry 
supervision. 


Estimating 


When determining the production cost for quotation 
purposes from a customer's drawing, the direct cost 
build-up may be considered as follows:—(a) Cost of 
initial pattern equipment; (b) cost of direct foundry 
labour; (c) fettling and dressing cost, and (d) metal and 
melting charges. 

Pattern Equipment.—After the production method 
has been decided upon, the drawing, together with all 
the necessary foundry information, is forwarded to the 
patternshop for the quotation for patterns. For this 
purpose the job is broken down into the pattern and 
its various coreboxes. A man-hour and timber charge 
is estimated for each item and the total direct cost then 
becomes the sum of the various items. 

Cost of Direct Foundry Labour.—This can only be 
determined after investigating the major factors covered 
in the job-planning stage, and when these factors have 
been considered, the moulding and coremaking opera- 
tions can be priced. 

Fettling and Dressing Cost—This usually proves to 
be the least of the estimator’s worries, as these opera- 
tions are usually paid by weight. . 

Metal and Melting Charges——Metal and melting 
charges are directly proportional to the weight of the 
casting. Large thin jobs, however, which require double 
casts, will be charged slightly more per pound owing 
to the extra work involved in their casting; likewise jobs 
where the head metal required for feeding purposes is 
excessive in proportion to the weight of the finished 
casting. When all the above estimates have been com- 
pleted, they are passed to the sales department, where 
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Production Planning 


the necessary overhead, administrative and selling 
charges are added. 


Scheduling 


The most important factor in scheduling is that the 
capacity of the foundry must be accurately assessed, 
and whether this is done by weight or other means 
is a matter for the individual foundry. It must be 
pointed out, however, that tonnage is not always a 
true capacity rating, as in many cases the weight is 
low in proportion to the production time, and in others 
vice versa. Scheduling in a jobbing shop is always diffi- 
cult, and can be carried out by the aid of a work- 
planning board. This consists essentially of a board 
6 ft. long by 4 ft. wide on to which are pinned slips of 
stiff paper. Each slip of paper represents a job and 
has on it such information as:—(1) Customer; (2) part 
number; (3) number off; (4) delivery date; (5) weight, 
and (6) man-hours required. 

In scheduling mechanised foundrywork, a separate 
chart is used for each pair of machines. This chart is 
tabulated into small squares, each representing one day, 
and the time required to run through an order is shown 
as a number of squares filled in with a suitable colour. 
With such a chart, the delivery date can be accurately 
forecast. In conclusion, it may be stated that, no matter 
what size of a concern it may be, the work covered by 
production planning must be done by someone, whether 
it be by owner-manager or by a department employing 
many technicians. 


House Organs 


Malleable Iron Facts Bulletin No. 33. Published by 
The Malleable Founders’ Society, Union Commerce 
Building, Cleveland, Ohio, U.S.A. 

This bulletin is a reprint of an article by four 
members of the Society’s sub-committee, which 
originally appeared in the “Iron Age.” It concentrates 
on the high speeds of machining rendered possible 
through the use of malleable castings. 


Ruston Overseas News. Vol. 1. No. 2. Published 
by Ruston & Hornsby, Limited, Lincoln. This second 
issue maintains the high standard originally set. 
Always focusing interest on Ruston products, the 
magazine throughout its 40 well-illustrated pages takes 
the reader across the world—Siam, Bolivia, Norway, 
Cyprus and Syria are amongst the countries dealt with. 
By associating the activities of the agencies with those 
of the works, this magazine will, we are sure. go far 


to strengthen team-work in one of its more difficult 
aspects. 


For THE INTERNATIONAL FOUNDRY CONGRESS to be 
held in Amsterdam from August 29 to September 6 the 
official French exchange Paper will be under the joint 
authorship of Dr. Ballay and Mr. Chavy. 
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New Catalogues 


Fluorescent Fittings. The Metropolitan-Vickers 
Electrical Company, Limited, St. Paul’s Corner, 1.3. 
St. Paul’s Churchyard, London, E.C.4, have just issued 
an eight-page priced catalogue covering an exceedingly 
wide range of fluorescent lighting fittings. It is interest. 
ing to note the use now being made of “ Perspex” jp 
these lamps and the variety of finishes used for sur. 
facing the reflectors. The catalogue is available to our 
readers on writing to St. Paul’s Churchyard. 


Fans. A 24-page generously illustrated catalogue 
has been received from Keith Blackman, Limited, of 
Mill Mead Road, Tottenham, London, N.17. It is of 
particular interest to foundrymen, for therein is ip- 
cluded plant for blowing cupolas, and for dust tre- 
moval and shop ventilation. They are illustrated in the 
greatest variety. The end of the catalogue deals with 
a range of industrial gas equipment. Here and there, 
in the make-up of the catalogue, there is a little 
overcrowding of the illustrations. 


Mobile Cranes. A range of mobile cranes lifting 
from a maximum load of 10 tons downwards to three 
tons is illustrated and described in an eight-page 
brochure just issued by Ransomes & Rapier, Limited, 
of Waterside Works. Ipswich. Included are petrol- 
electric or Diesel-electric and are designed to carry 
either solid or pneumatic tyres. As the firm do much 
export, all figures have been given in both English and 
metric units. It was only in 1924 that this firm 
launched the first of all modern petrol-electric mobiles 
and this catalogue well shows the progress made and 
the variety of uses to which they can be put. 


Foundry Supplies. It is surprising, when one studies 
catalogues covering foundry supplies, to find the wide 
variety of tools and materials necessary for the con- 
duct of a modern foundry. The one under review 
(List No. 6) just received from E. S. Lord, Limited, 
Eagle Oil Works, Bury Road, Rochdale, Lancs., lists 
Over one hundred items, many of which represent a 
range of goods. The catalogue runs to 32 pages, the 
earlier ones of which are devoted to core oils. a line in 
which the firm specialises as manufacturers. The 
booklet could, with advantage, incorporate an index, as 
it is of the “useful” type prepared for day-to-day 
handling by busy executives. 

Moulding Boxes. A catalogue received from E. 
Tallis & Sons, Limited, Talbard Works, Charles Henry 
Street,- Birmingham, 12, approaches the ideal in trade 
literature dealing with foundry requisites. The front 
cover is striking, artistic and neat. The contents of 
the body of the brochure are clearly set out as to 
illustration. letterpress and technical data. The back 
page, however, is not so satisfactory. Viewed from 
the angle that one is just as likely to see the back 
cover before the front, improvements readily suggest 
themselves. However, the reviewer repeats that an 
exceptionally high standard has been set and he sug- 
gests that readers will find it a useful addition to their 
files of foundry plant. It is available to them on 


writing to the Talbard Works. 
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Report and Recommendations 
of Sub-committee T.S. 27 of 
the Technical Council 


(Continued from page 


FLUXES 
Limestone 


The normal flux is limestone. In Britain this occurs 
saturally in adequate quantity and no shortages are 
likely other than those due to bad weather, poor dis- 
tribution or temporary lack of labour. _ The wise 
foundryman knows that it pays to maintain a good 
stock of limestone. especially during the winter. The 
following notes first describe the best use of lime- 
stone and then give guidance on utilisation of alterna- 
tive materials. The composition of good limestone is 
normally in the following range:— 


lime (CaO) App. Calcium carbonate (CaCO3) 
alumina (AlpO3) Up to 1.0f 

Magnesia (MgO) } Up to 10 


Poorer-quality limestone has lower lime and higher 
silica contents. Therefore, when use is made of such 
material the quantity must be increased, to provide 
not only the lime required for fluxing of coke ash, 
sand, rust and any silica formed by oxidation of the 
metal, but also the additional lime needed to take care 
of the greater amount of silica simultaneously intro- 
duced. All of this makes it desirable to use more coke 
and there is, therefore, great advantage in using only 
the best quality limestone available. In those instances 
in which really poor grades are :used, simultaneous 
charging of fluorspar in properly controlled amounts, as 
described later, is advisable. Limestone containing 
calcium sulphate or gypsum (CaSO,) is. particularly 
undesirable. since the sulphur present may be absorbed 
by the iron. : 

Guidance has been given on the proportions of lime- 
stone normally used, and typical quantities are quoted 
in Table V. These amounts are generally expressed as 
percentages of the unit coke charges. Under the best 
conditions, that is, with first-class coke, high-grade 
limestone. normal proportions of clean pig and scrap, 
good cupola practice giving low oxidation of silicon, 
and unit metal: coke charge ratios of 10 or 12:1, a 
limestone charge representing 20 per cent. of the coke 
charge is sufficient. As any of these conditions worsen, 
however. the optimum limestone percentage increases 
and may require to be as high as 35 per cent. in 
particular cases. 


Cupola Slags 
Foundries with good laboratory facilities will find 
that regular analysis of slag is a great help in cupola 


*Presented at the Annual Meeting of the Institute of British 
Foundrymen, at Cheltenham, by Mr. W. W. Braidwood on 
behalf of the Sub-committee. 


control. Normal slags have compositions within the 
following ranges:— 
Silica .. 40 to 50 per cent. 
Alumina 10to15 ,, 
Lime + magnesia .. 25 to 
Tron oxide + manganese oxide Uptol10 ,, 


If reduction in sulphur pick-up is desired it is pre- 
ferable to maintain silica in the range 40 to 45 per 
cent. with lime 33 to 40 per cent. Reliable conclu- 
sions can be drawn from observation of the fluidity 
and the behaviour of the liquid slag and its appear- 
ance in the solid state. Fluidity is of prime importance 
and should be such as to enable the slag to flow freely 
from the cupola. Apparent fluidity can vary consider- 
ably according to the conditions of slag removal, but 
a fair assessment of sufficiency under this heading is 
that the slag should flow from the slag hole or notch 
in a free-moving, continuous stream, and should spread 
over the area of the container without having to be 
helped. 

Fingers of slag usually form around the lower edge 
of the slag spout. If these are long, and if on con- 
tact with a cold steel bar the slag can be drawn out 
into thin threads, this indicates that a glassy con- 
stituent predominates and the slag probably contains 
40 to 50 per cent. silica and 25 to 35 per cent. lime, i.e., 
it is within the normal range of composition. If the 
fingers are short and the slag cannot be drawn out 
into thin threads, the composition may be either higher 
in silica or higher in lime. 

This question can be resolved by studying the 
appearance of the fracture of the slag when sampled 
under standard conditions. These standard conditions 
are best ensured by using a clean, cold and dry spoon 
about 4 in. diameter and 2 to 3 in. deep and allowing 
the slag to cool therein to about room temperature. 
These samples which. on fracture, are found to be 
glassy in appearance and which readily form splinters 
with sharp edges, are of the high-silica type contain- 
ing 45 per cent. silica or more. Those which have a 
glazed appearance on the outside and tend towards a 
“stony” or crystalline condition in the interior are 
likely to contain about 40 per cent. silica. Those which 
are non-glassy and predominantly “stony” have lime 
content higher than 40 per cent. and silica less than 
that figure. 

Iron and manganese can impart, respectively. black 
and brown coloration, but the actual colour of the 
final slag depends on factors other than composition. 
For example, the faster the rate of cooling the darker 
does the sample tend to be. Moreover. a sample 
caught while the blast is off is generally lighter in 
colour than a similar slag sampled while the blast is 
on. However, with samples cooled under the stan- 
dard conditions outlined it may be said that in the 
case of the glassy slags, i.e., the higher-silica type, a 
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Cupola Charge Materials 


yellowish- green tint is most desirable and in the 

“stony” or crystalline slags a buff to light-grey 
colour is best. 

Where silica contents are too high the indicated 
adjustment is, of course, additional limestone. If, 
however, the slag volume is already large everything 
possible should be done to effect adjustment by using a 
cleaner charge or by increasing the potency of the 
flux, e.g., by using a higher quality limestone or lime- 
stone-plus-fluorspar. as described later. Where the 
lime content is undesirably high the limestone charge 
may be reduced. If, however, the slag bulk is hardly 
sufficient, as may be the case when only machine-cast 
pig and clean scrap are used, an addition of silica 
should be made, preferably in the form of quartzite 
pebbles or gravel. Such additions should be com- 
menced in the proportion of one-fortieth the weight of 
the limestone and should be raised steadily by like 
increments until a satisfactory slag condition is 
achieved. 

Alternatives to Limestone 


Lime.—Since limestone decomposes with evolution 
of carbon dioxide to give lime, the oxide of calcium, 
which is the actual fluxing agent, it may be thought 
that the most efficient procedure would be to charge 
lime initially. This, however, is not so. The lime, 
even if charged in lump form, would break down to 
power on contact with the exhaust gases and much 
loss of lime would occur. In any case, the changes 
which take place in the limestone are effected during 
the descent of the charges in the presence of excess 
sensible heat in the ascending gases. 

Chalk:—In some parts of Britain chalk is readily 
available as an alternative flux. On the basis of its 
composition this material is ideal, but unfortunately 
under the action of heat and blast it breaks down 
readily and much of it is carried away in the exhaust 
gases. For this reason chalk proportions should be up 
to 100 per cent. greater than those found adequate 
when limestone is used. 

Magnesian Limestone:—Dolomitic, or magnesian, 
limestone usually containing about 20 per cent. of 
magnesia, may be used, but there is no appreciable 
advantage gained thereby, either in fluxing power or in 
desulphurising ability. Neither is there noticeable 
improvement in fluidity of the slag, in reduction of 


attack on the lining, or in reduced loss of metalloids 
on melting. 


Fluorspar 

Fluorspar, which normally contains 85 per cent. or 
more of its active constituent, calcium fluoride (CaF,). 
can sometimes be used with advantage. It should 
never, however, be used alone, but always with lime- 
stone. No greater amount of fluorspar should be used 
than that required to give the effect desired and in 
no circumstances should it be charged in proportions 
exceeding one-half the accompanying limestone. The 
best results are usually obtained when the ratio is 
limestone 3:fluorspar 1. Moreover. the total weight of 
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the limestone-plus-fluorspar charge should always ) 
less than that required when limestone is used alone. 
For exampie, when the fluorspar proportion is at jx 
maximum of half the limestone, the total weight of 
the combined fluxes should be only two-thirds of th 
standard weight of limestone used alone. 

A simple illustration will make the situation clea; 
Suppose the normal charges to consist of 100 lb. of 
high-ash coke with 36 lb. of a poor grade of limestone. 
Suitable modification of the charge would involve rp. 
duction of the total weight of flux from 36 to 24 lb, 
the latter amount being made up of 16 Ib. of limestone 
and 8 lb. of fluorspar. Where the preferred limestone 
3: fluorspar 1 ratio is used, the total weight of the 
combined fluxes should be reduced to three-quarters of 
the standard weight of limestone used alone. In the 
example quoted the total weight of flux would become 
27 lb., say 28, composed of 21 Ib. of limestone with 
7 Ib. of fluorspar. 

Enough has been said to illustrate the need for care- 
ful and correct weighing of all fluorspar additions, 
This material should never be added by estimate or 


guess. In the cupola, fluorspar effects the following 
main reaction :— 
2 F, + SiO, = 2CaO + SIF, 


Expressed in words, the calcium fluoride reacts with 
silica to yield calcium oxide (lime) in the very active 

“nascent” condition and gaseous silicon fluoride. The 
beneficial effect of fluorspar is therefore twofold, it 
eliminates silica directly and also provides a particu- 
larly active fluxing agent. It is easy to realise its ad- 
vantages when it is necessary to use high-ash coke and 
poor-grade limestone, and also to understand why re- 
duction in the total quantity of flux becomes desirable. 

Fluospar is a peculiar reagent. Though no fluorine 
remains, the presence of fluorspar in the flux markedly 
increases the fluidity of the slag. No complete explana- 
tion of this effect is known to the Committee, though 
it has been attributed to the particularly active fluxing 
power of the nascent calcium oxide formed, as already 
shown. Moreover, ihe sulphur pick-up on melting is 
reduced. This is considered to be attributable to the 
greater fluidity, and therefore the increased reactivity. 
of the slag. Other effects of this improved fluidity are 
greater ease in working the furnace—e.g., in keeping 
tuyeres clean, etc., and lower content of entrapped fine 
particles of metallic iron in the slag. 

It must be stressed, however, that the fluorine com- 
pounds formed, unless they are’ well dispersed, can 
give rise to accelerated corrosion and can affect vegeta- 
tion. Therefore, even when fluorspar is used in the 
proper and limited proportions detailed, it is necessary 
to ensure adequate ventilation on the cupola platform 
and around the foundry. 


Operation of the Cupola 

Efficient operation of the cupola is the surest method 
of achieving economical use of available charge 
materials. The Committee’s recommendations under 
this heading are summarised as follows. 


General—Plan the melting programme to give 


individual melts which are as large as practicable. Plan 
also to keep the cupola continuously in operation from 
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“blast-on” to “ blast-off.” Should it become neces- 
sary to slow down, it is better to shut the blast off 
for a period than to reduce it. If the cupola diameter 
js too large to suit the demands of the shop it may 
usually be “lined down” with advantage. Con- 
versely, where the output from the cupola is too low, 
the diameter inside the lining should be increased 
wherever practicable. This is preferable to over-driving 
of the cupola. (See Table V for recommended melt- 
ing rates). It is advantageous to provide a reliable 
clock with a large face in a conspicuous position near 
to the cupela plant. 
Design 


Shaft height—The total depth of the charges con- 
tained in the cupola should be sufficient to allow 
effective preheating by the ascending gases. for this 
reason the importance of ample height from tuyere 
level to charging sill cannot be over-emphasised and 
this vertical distance should never be less than 12 ft. 
On the other hand, the height should not be so great as 
seriously to hamper the blast flow. For this reason 
it should not be greater than 20 ft. except in the case 
of large diameter cupolas, mechanically-charged in such 
fashion as to make it desirable to maintain the stock 
level below the sill. (Recommended tuyere-to-sill 
heights are quoted in Table V.) 

Those cupolas which are too squat should be modi- 
fied, by any of the following methods:—(1) Raise the 
platform or the sill or both: (2) Where possible. lower 
the tuyeres, and (3) Where two rows of tuyeres are 
used, eliminate the upper row. Where it is not possible 
to apply any of these methods improvement can be 
effected by flaring out the lining from the melting zone 
upwards. This increases the capacity of the shaft and 
improves heat transfer. The slope should be from 
3 to 4 in. per foot. 

Blower and Blast Main.—The fan or blower should 
be of ample capacity, normally operating at about 85 
per cent. of its maximum output and capable of varia- 
tion. It should be located reasonably near to the 
cupola and connected to the wind belt by a blast main 
as nearly straight as possible and preferably with a 
tangential inlet to the wind-belt. Tortuous mains 
should be avoided. Underground mains are particularly 
disadvantageous, as they are difficult of access and also 
because they are prone to be clogged by slag. Where 
a change of level is unavoidable the main should be 
carried above wind-belt level rather than below. 

Windbelt—The function cf the wind-belt is to dis- 
tribute air as evenly as possible to the individual 
tuyeres. This is aided by generous dimensioning; the 
windbelt should be from 12 to 24 in. wide and from 
2 ft. to 5 ft. deep. according to the size of the cupola. 
It is advantageous also to mount the windbelt clear 
of the cupola shell, with an intervening space of 
several inches. 

Tuyeres.—Except in the case of specially-designed 
cupolas, no advantage accrues from the use of more 
than a single row of tuyeres. It is important, however, 
to have a sufficient number of tuyeres in the single 
ae and the Committee’s recommendations are as 
ollow:— 
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Cupolas less than 24 in. dia. 3 tuyeres. 

- from 24 to 30 in. 

dia.inclusive ... 4 
ai from 33 to 42> in. 

dia.inclusive ... 6 
ws from 48 to 60 in. 

dia. inclusive 


” 
‘ over 60 in. dia. ... More than 8 tuyeres. 

Each tuyere should be fitted with an independent 
valve of simple design. This makes it possible to keep 
the tuyeres clean by shutting off individual tuyeres for 
a few minutes each in succession. All mica or glass 
discs should be kept clean so that inspection is possible 
through any tuyere. It is of advantage to position the 
tuyere handiest to the tender 1 to 2 in. below the level 
of the others. Tuyere shape is not of great significance 
and parallel, rectangular tuyeres are preferred with 
length greater than depth. Total tuyere area should 
be from one-fifth to one-seventh the cross-sectional 
area of the cupola. 

Maintenance.—Keep the work places clean and tidy. 
They are often neglected and accumulations of dust. 
dirt and scrap are never aids to efficiency. Keep all 
moving parts, such as fans, blowers, blast- and tuyere- 
valves, etc., in good working order. Check frequently 
for leakage from the blast main and around the 
tuyeres. Inspect the weighing machine regularly and 
adjust it when necessary. Keep it clean. 


Lining Repair 

This is an important operation, which should always 
be done thoroughly, using really good materials. There 
is no economy in the use of materials which, however 
cheap, are of poor quality. It is worthy of mention 
that some ganisters contain sulphur in amounts up to 
1.5 per cent. This is in the form of pyrites which can 
be present in the clay or in the “grog.” When the 
sulphur content of the ganister is in excess of 1 per 
cent., a pick-up by the iron of 0.04 to 0.05 per cent. S 
is usually experienced. Where the sulphur content of 
the ganister is 0.3 per cent. or less, sulphur pick-up is 
usually negligible. 

First chip free of adhering slag and loose patching. 
wet the cleaned surface and press on the new material, 
which should be just sufficiently wet to be plastic. 
Work thoroughly into the prepared face of the lining. 
Where necessary build in old or new firebricks for 
support. Finish off smoothly to the proper dimensions, 
as set by gauge sticks, and vent well all over to allow 
easy escape of steam during drying. 

Lining wear should always be observed, and prefer- 
ably measured, as an aid to adjustment of practice. 
For example, if the air distribution is poor, heavy 
“burn-out” is probable in the area of low supply. 
Similarly, when uniform, heavy attack takes place. 
associated with production of excess or thick slag, a 
reduction in flux is indicated. Fig. 3 shows one way in 
which lining wear is regularly recorded. 

Drying and Kindling—Allow ample time for drying 
and preheating. There is great advantage in using each 
cupola only on alternate days. If a cupola is put in 
blast before it has been thoroughly dried, or after re- 
pair and drying have been “rushed.” the patching is 
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likely to come loose. The best procedure is to allow 
air-drying for some hours, followed by slow kindling 
of the bed. In the case of cupolas required to be in 
blast in the morning, it is good practice to allow the 
bed to kindle steadily over-night. This is best done 
in the following manner. When the coke is well 
kindled, close the tuyeres almost completely, make up 
the fettling door or breast, close the slag hole and 
allow the bed to burn slowly. Only a trifling amount 
of extra coke is used and in the morning the bed will 
be glowing red throughout, with the walls and bottom 
thoroughly preheated. 


When kindling and preheating cannot be carried out 
in the manner described it is advisable to turn on the 
blast at low pressure for a few minutes. If kindling 
tuyeres are provided, these should be used to ensure 
that the bed is well kindled throughout and the bottom 
and walls preheated. Guidance has already been given 
on bed preparation and height. (See section on 
tuels.) It may be re-emphasised, however, that bed 
height should always be checked by actual measure- 
ment and never guessed. It is wise to add the last 
quarter of the bed as cold coke just prior to com- 
menucement of charging. This avoids the risk of pre- 
melting of thin scrap. 


Charging 

Preparation of the Charges—It is esential to 
measure with reasonable accuracy each constituent of 
every charge. Metals must be weighed. It is prefer- 
able to weigh coke also, but proper measurement of 
volume in a standard container is permissible. Each 
unit charge should be complete and no use should 
ever be made of the slovenly method which adds all 
pig in one charge and all scrap in the next. In careful 
and accurate preparation of the charge lies the secret 
of success in cupola operation. Neglect and self- 
deception are often in evidence at cupola weighing 
points—but not in the best-run foundries. 


Unit Charge Weights—The unit charges should be 
on the basis of coke layers approximately 6 in. deep. 
The unit coke charges for cupolas of standard dia- 
meters have been calculated on this basis and are 
quoted in Tables I and IV. Charges for ordinary iron 
normally range from one-eighth to one-twelfth the 
hourly melting rate. In the case of higher-duty irons 
the importance of thorough mixing, often of dissimilar 
materials, to give the required composition at the 


spout. plus the need for higher temperature and supply 


of carbon to the steel, all favour the use of smaller 
metal charges which normally range from one-tenth to 
one-fifteenth the hourly melting rate. Guidance under 
this heading is given in Tables I and V. 

Methods of Charging.—The first charges, that is, 
those which fill up the cupola, should be made with 
particular care. Where mechanical systems making 
use of buckets or skips of sudden discharge types are 
employed it is advisable, wherever practicable, to 
place in the first charges by hand. For the charging 
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of cupolas up to 36 in. diameter the manual method 
is probably the better. For larger cupolas with heavy 
throughputs, mechanical methods are virtually essentia| 
and those which give the most uniform and the most 
level distribution over the cupola cross-section, with 
least damage to the lining, are preferable. Usually 
these make use of buckets of the controlled-delivery, 
bottom-opening type. 

Charging devices which introduce the material by 
way of a chute are not so satisfactory because the 
heavy metals tend to plunge to the far wall while the 
lighter materials tend to concentrate at the near side. 
This method, therefore, is prone to yield a metal-rich 
panel down the far side and a fuel-rich one down the 
near side. There are two methods of effecting improve- 
ment. The first is to make smaller and coniplete 
charges—that is, charges comprising metals, fuel and 
flux placed in the skip in that order. The lighter 
materials are thereby distributed more uniformly across 
the cupola. The second method is by maintaining the 
top surface of the burden at its most suitable height. 
If this is too high the materals build up around the 
bottom of the chute; if too low they hit heavily against 
the opposite wall. Best results are achieved when the 
_ is intermediate. These effects are illustrated in 

ig. 4. 

Order of Charging.—The order in which materials 
are charged into the cupola is of importance. Wherever 
possible, steel scrap should be charged first, that is, 
on top of the coke layer, followed by pig iron, heavy 
scrap and light scrap, in that order. Ferro-alloys should 
be charged last, and should be positioned in the centre 
of the cupola. This is all easy to arrange when hand- 
charging is practised, but much can be done to comply 
with these recommendations even when mechanica: 
methods are used. 


Air Supply and Control 


The desirability of accurate measurement of all con- 
stituents of the cupola charge has already been empha- 
sised. Table VI shows that, on a weight basis, air is 
often the most important material “charged” and 
accurate measurement of air supply is of great value. 
Where a positive blower is used air flow is controlled 
by the speed of the blower. In fan-blown cupolas, 


TABLE VI.—Metal : Coke: Air Weight Relationships. 
Weight of air required to effect cupola melting of 1 ton of iron, 


Metal : coke Weight of coke Weight of air per ton 
ratio. per ton of iron. . iron.* 
Lb. Lb. Tons. Cwt. 
12:1 187 1,870 = 0 17 
10:1 224 2,240 = 1 0 
S21 280 2,800 = 1 5 
6:1 373 3,730 = 1 13 


* Basis—10 Ib. of air per lb. of coke. 


however, air flow can be affected by variation in den- 
sity and depth of the charges, condition of the tuyeres, 
etc., and some system of control is needed. An air- 
flow meter, preferably of the combined indicating and 
recording type, is best. This should be fitted with a 
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bold scale and should be easily read by the tenter, 
who can then make adjustment promptly as required. 
Some indication of air delivery is given by the ammeter 
on the fan motor, but this is only relative and not 
very reliable. A pressure gauge is a simple and useful 
instrument, but is of value only where standard flow 
js guaranteed or where volume readings are provided. 
By itself a pressure gauge can be misleading. For 
example, if obstruction occurs at the tuyeres of a fan- 
blown cupola, the pressure reading will rise although 
the volume delivered is actually lowered. ; 

It is important also to study and control the air 
supply to the individual tuyeres. This is best studied 
by application of an anemometer in the empty cupola. 
The investigator should be protected by a complete 
overall and well-fitting goggles before the blast is turned 
on. He can then take a reading at each tuyere. This 
will show where air flow is good and where it is poor 
Suitable adjustments can then be made, e.g., by inser- 
tion of baffles in the windbelt, by increase in its size, 
or by modification of the point of entry of the blast 
main. 

Approximately 140 cub. ft. of air is required to 
effect complete combustion of 1 lb. of good quality 
coke. In practice, however, since combustion is incom- 
plete, 115 to 135 eu. ft. per lb. of coke is normal. 
Typical rates of flow are quoted in Table V. 

It is important to remember that considerable loss of 
air can take place through an open slag notch or simi- 
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lar aperture. In such circumstances, the air flow may 
seem adequate without actually being so and a satis- 
factory melting rate is not probable. Moreover, there 
is much loss of sensible heat. 

Humidity—In Britain, the water content of the air 
varies only from about five grains per cubic foot in 
summer to about two grains in winter. This range is 
slight compared to the variations which are normal in 
other parts of the world and humidity has little practi- 
cal importance in British foundries except those which 
produce very light castings to exact specification, such 
as single-cast piston rings and chilled tappets. 

Heated Blast.—Although British developments under 
this heading have lagged behind those reported from 
America and the Continent, progress has been made. 
In 1940, a design which makes use of an independent 
generator for supply of preheated air and incompletely- 
burned gas to the cupola tuyeres was patented 
(F. 10) by Longden, who later prepared a compre- 
hensive survey of the known-hot-blast systems. (F. 
11.) A different design, which embodies a preheating 
chamber in the upper part of the cupola shaft, has 
given good service over several years on high-steel con- 
tent, alloyed iron charges, the operating periods being 
eight to ten hours each. (F. 12.) In a further 
patented design the air is passed through an annular 
chamber extending some distance above the tuyeres, 
so cooling the thin refractory lining in the melting 
zone and heating the blast. (F. 13.) 
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The slow development of hot-blast cupolas in 
Britain is due to the moderate size of the average 
cupola and the relatively short “blows.” Neverthe- 
less, the known advantages of heated blast, namely, 
fuel economy, lessened sulphur pick-up, lower melting 
loss, hotter metal and greater uniformity in operation, 
with substantial increase in thermal efficiency, indicate 
that conversion of the larger British cupolas would be 
justified in many instances. Fuel savings would be 
possible under the following headings:—{a) Reduction 
in total consumptions; (6) saving in good coke, by 
use of inferior solid fuels or fuels of non-solid types 
in preheaters; and (c) use of smaller-than-normal 
cupolas, to give the required outputs. 

Oxygen-enriched Blast 

Oxygen enrichment has not yet been applied on a 
full scale in Britain. Experiments are in progress, 
however, to investigate the claims for greatly increased 
rate of melting, higher metal temperature, fuel economy 
and easier operation of the cupola. If results are 
satisfactory and the process is economic, a fresh aid 
to efficiency in cupola operation will be available. 

Tapping.—Whatever be the tapping arrangement, it 
is preferable to ensure mixing, in the well, receiver or 
ladle, of the equivalent of at least two unit charges. 

Control Tests——Regular determinations of graphitis- 
ing characteristics are of great aid in controlling the 
quality of the castings and so minimising waste of 
materials. Full guidance on “Control Tests for Grey 
Cast Irons” is given in the report of Sub-Committee 
T.S.6. (G.8.) 

“ Blowing-down.”—Excess blowing wastes fuel and 
damages the lining. During the late stages of the 
melt, the air flow should not be allowed to exceed 
the normal. Careful watch should be kept for com- 
pletion of melting, and, when no further droplets of 
metal are seen to pass the tuyeres, the blast should 
be put off immediately. The “drop,” preferably 
drawn from under the cupola, or the “ rak2-out.” 
should be quenched promptly and completely. The 
cold heap should later be picked over carefully to 
recover usable coke and any metal, for return to the 
charging point. 

Calculation of cupola charges—This is a simple 
matter when the procedure is understood. It is, how- 
ever, a cause of concern to many foundrymen to whom 
the method of calulation from tables, described in the 
appendix, will probably be of interest and help. 

[This concludes the main part of the Report. The 
Appendix, which contains tables dealing with charge 
calculation, and also a selected bibliography, will be 
published in our next issue.] 


UNDER THE AUSPICES’ OF THE COMBUSTION ENGINEER- 
EERING ASSOCIATION, a Conference on the Rational 
Allocation of Coal will be held at the Palace Hotel, 
Buxton, on September 8 and 9; Mr. E. W. Thompson, 
M.A., will preside. 
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Book Reviews 


Methods of Analysis. Published by Richard Thomas 
& Baldwins, Limited, from 47, Park Street, London, 
W.1. Price £2 2s. 

By making this book available to the metallurgical 
industries as a whole. the publishers have indeed made 
a generous gesture. Within their vast organisation 
there is a wealth of practical experience of the 
chemical analysis of raw materials and finished goods, 
The methods are set out quite free from ambiguity, 
whilst the footnotes are extremely helpful. Because 
the works are so big, the compilers have perhaps for- 
gotten those with limited resources. Thus the reviewer 
suggests that for the benefit of works operating a 
small laboratory in charge of a chemist, that reference 
should have been made to the availability of stan- 
dardised samples. If the isolated chemist can repro- 
duce the results as given by a standard it does give 
him that necessary assurance that he is producing 
reliable results. The book is really quite cheap, for 
its use may well prevent a check analysis being made at 
a higher charge than is asked for the book. The range 
covered is wide and includes ferrous materials, non- 
ferrous ores, slags, fluxes and refractory goods, and a 
number of miscellaneous jobs such as the analyses 
of water, pickling solutions. fuels and tin coatings. 
Finally, as appendices, there are data on atomic 
weights, standardised solutions and the like. Thus the 
contents are more comprehensive than most Ss oe 


Notes on Applied Finishes for Aluminium-alloy Cast- 
ings. Prepared by the Light Metal Founders’ 
Association and published- by the Aluminium 
Development Association, 33, Grosvenor Street, 
London, W.1. 


The publication is to be regarded as an interim 
report based on studies made by the Development 
Committee of the Light Metals Founders’ Association. 
The subject is divided into four main headings:—Paint- 
ing. vitreous enamelling, anodic oxidation finishes and 
electro-plating. Under the first group, information is 
given as to the necessity for cleaning and the most 
satisfactory primers, together with a number of prac- 
tical notes on the finishes. It is obvious from a perusal 
of the second group, vitreous enamelling, that only a 
start has been made and that there are still many diffi- 
culties to be overcome. The third section—anodising 
—is well known; it can best be used in connection with 
die-castings, when a nicely coloured finish is sought. 
For sand castings, composition affects the finish. 
Finally, electro-plating, a development which is rapidly 
growing, is considered in some detail. For success, the 
castings must be free from pin-holing, and thus again 
die-castings suggest themselves. The non-metallic film 
of alumina is one of the main difficulties to be eradi- 
cated. The pamphlet has graciously been placed at 
the disposal of our readers. who should write to either 
the publishers at the address given or to Light Metal 
a Association at 25, Bennetts Hill, Birming- 
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Making the Foundry More 


Attractive 
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Trends of Opinion Amongst 
Scottish Foundrymen 


Compiled by R. O. Patterson 


(Continued from page 55.) 


Colour Schemes 


Having now got the foundry cleaned up and ade- 
quately lighted, some competitors have suggested 
applying a nice bright finishing touch to the foundry 
anti-drab campaign, by the introduction of reasonable 
colour schemes. True enough. as one writer says:— 

“The question of introducing a colour scheme inside 
the foundry or painting it red or blue outside and 
hoisting a flag over it, can be left to take care of 
itself. The preparation of the foundry goes deeper 
than paint—it goes right to the core of foundry life.” 

Nevertheless— . 

“Much illumination, either natural or artificial, can 
be lost by poor reflection. For instance, a black and 
sanded floor or darkly-painted walls and structural 
framework can contribute to this loss of illumination. 
Light-coloured paint such as silver grey or the alert 
yellow of the colour experts. will contribute to the 
general brightness.” 

“The good effect of adequate lighting is very much 
enhanced by the proper choice of a very good brand 
of paint which can, by judicious planning, be of im- 
mense importance in the distribution of the maximum 
reflected light to all parts of the foundry.” 

“Walls should be light in colour, easily washed 
down and clear of obstructions to washing down.” 

“Lime-wash is a cheap commodity, yet how spar- 
ingly is it used in most foundries. It is one of those 
things that is put on at the annual holiday and then 
only because the Factory Act enforces such action 
every so often. I am sure everyone will admit how 
much lighter and brighter the shop looks after it has 
been lime-washed, and will remark on the improve- 
ment. Is there any sound reason why lime-washing 
should not be done at shorter intervals? Again, it is 
quite an easy matter to add some colouring matter to 
the lime and have a definite colour scheme that not 
only looks clean but pleasant as well. Once again 
such procedure would cost but little and would add 
to the brightness of the shop. The argument may be 
raised that the place would be dirty again in a few 
weeks, but the answer is obvious: do it again and 
keep on doing it! A clean shop is an orderly shop 
and this reflects at once on the quality of the work.” 

Those quoted are only a proportion of the many 
ideas and remarks submitted on the subject of im- 
proving the actual appearance of the foundry, but they 
seem fairly representative of the general trend of feel- 
ing amongst foundrymen as a whole. Nor have the 

* Report compiled to embody the best suggestions from all 
Papers in a Competition organised by the Scottish Branch of 
the Institute of British Foundrymen. 


competitors neglected to mention the augmenting of 
the more personal amenities of foundry life and work 
—welfare facilities—and the following are typical sug- 
gestions:— 

“Suitable cloak-room and washing-up facilities 
should be provided. The foundryman’s appearance 
when leaving the shop plays an important part in 
making the foundry attractive.” 

“...A good cloak-room where the men could hang 
their wet garments on hot rails, and dry clothing on 
numbered hangers, instead of hanging them about the 
foundry on various kinds of hooks suspended from 
girders or on spikes driven into walls—all of which 
latter tend to make a shop look untidy.” 

“ Amenities, such as shower-baths, canteen and 
toilets, are definitely a great asset and, while the initial 
cost may be high, and there would probably be addi- 
tional costs of repairs due to destructiveness, there is 
soon a contribution towards the contentment of em- 
ployees. Not so long ago. pit baths and wash-rooms 
were a source of jokes at collieries; now they are con- 
sidered indispensable. 

“It is admitted that shower-baths and wash-rooms 
are not used to their fullest extent if they are not 
open until after the knocking-off hooter. Men do not 
usually like to be detained a minute longer than they 
can help, but if ten minutes or so were allowed before 
stopping time, it would be quite a different story. As it 
is, work stops about ten minutes before time, and, 
unless carefully watched, employees only crowd 
around the exits, or hide furtively nearby.” 


Meals 

Another useful suggestion is made pertaining to men 
who prefer to bring their own meals into the foundry 
rather than use the normal canteen facilities : — 

“If a walk is taken through the foundry in the early 
part of the meal hour, it is a common thing to see 
many a man seated on a brick with his back against 
the wall, a fire-blackened can of boiled tea in his hand, 
making the best, of a lunch he has brought with him. 
Whilst most works now run a canteen it would be 
surprising if a census were taken of the number of men 
who still take their meals in the aforementioned 
fashion. To instal a room with table and chairs, and 
a water boiler from which these men could obtain a 
plentiful supply of boiling water, a room where they 
would be able to sit in comfort, would prove a great 
boon. Another facility would be the installation of hot 
plates where they could heat-up any food they might 
bring with them. All men do not go to the canteen; 
they cannot afford it at times and such a facility would 
be appreciated and used to advantage in many places.” 
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Good House-keeping ‘ 

Improvement of plant and methods of handling have 
also come in for considerable attention :— 

“It would be interesting to know just how much 
time is wasted, in the average jobbing foundry, annoy- 
ing to employer and employee alike, which is due to 
the searching for tackle and the waiting for cranes. 
Also, how much is lost in the numerous operations 
and practices detested by workmen, and which over- 
shadow the constructive pleasure that can be obtained 
from metal founding, such operations being too much 
sand shovelling, carrying, mixing and ramming, heavy 
lifting of boxes, etc., and the hand shanking of metal. 
The answer to most of these delaying monotonies is 
obviously the supply of more tackle, the use of 
mechanised methods for handling material, and efficient 
supervision to equalise the use of cranes, or the instal- 
lation of additional jib cranes for closing boxes.” 

“If we are to compete in world markets with our 
goods, it must be because of our resolve to give the 
workers the right tools and the best, quickest and 
cheapest methods for production. If we are to improve 
technique, then we must be fully mechanised. With 
mechanisation, fatigue is reduced to a minimum, allow- 
ing workers to concentrate on higher output with 
minimum loss of physical effort.” 

“The moulder’s labour,” says another writer, “ is 
performed in awkward positions, most often upon his 
knees. Something can surely be done to ease or even 
finally dispense altogether with the kneeling and stoop- 
ing at his work. Benches might be provided for light 
work, and also a raised bank for casting. Where the 
mould is cored and closed on a conveyor system, the 
height of this can be set to convenience, and, if casting 
is from ladles suspended from an overhead runway, 
this height will be correct for casting. In the case of 
larger castings the problem is much more difficult as 
these are so often moulded in the floor. Nevertheless, 
many of these castings would be moulded more quickly 
and satisfactorily if a suitable box were provided for 
the drag instead of using the floor pit. 

_“ The use of small hand-ladles for casting seems to 
be risky and unnecessary. Larger, suspended ladles 
could be used even for small batch castings. The 
transfer of metal to small, potentially-dangerous ladles 
wastes both heat and time. Many painful foot burns 
can be traced to the use of these handladles which 
are usually carried close to the foot by the moulder. 
Larger ladles requiring two men to handle them, and 
of a capacity of 1 to 14 cwts., seem also to be extrava- 
gant in man-power as well as being dangerous. They 
require an extra hand to steady them for pouring and 
could be replaced by an overhead-travelling geared- 
ladle carrying 5 io 10 cwts. This would be much 
quicker and safer and would give all the advantages 
of hotter metal and considerably less waste.” 


Noise 


One point which has practically escaped all men- 
tion, strangely enough, is one which affects all fac- 
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tories, and its very omission is significant of the fact 
of the existence of something we have all taken for 
granted and accepted as a necessary evil we can do 
nothing about. That invisible member of the company 
of unpleasant elements we are trying to eliminate from 
foundry life is—noise. Scientists, psychologists and 
medical men who have studied the subject have re- 
peatedly warned us of the chronically tiring and 
adverse effect of noise upon individual health (and 
therefore upon individual efficiency). They have also 
pointed out that it is all the more pernicious in that, 
unlike pain, the mind can often become accustomed 
to it while the nerves and body continue to suffer to 
the ultimate detriment of their health. 

Whilst one cannot suddenly decide to eliminate all 
noise from our foundries and engineering shops, this is, 
nevertheless, a matter which might weil be borne in 
mind and given some study, and, if the results can be 
ultimately applied, it also will contribute to better 
health, contentment and, consequently, the efficiency 
of workers. The remedy certainly can be applied at 
once in one particular direction, however, and that is 
the elimination of unnecessary noises such as, for 
example, irritating honking, nerve-wracking screeching 
and squealing, and the the brain-piercing shrieking of 
escaping steam that are sometimes allowed to go on 
for months and even years without attention because 
no one happens to be aware of the real damage they 
are causing. 

So far, and apart from this one omitted subject, the 
Compiler has given representative selections of. opinions 
and suggestions relating, first in a general way, to the 
physical appearance of the foundry and to mental 
attitude—in the light of the possible improvement of 
existing conditions—and, secondly and more particu- 
larly, to various likely ways of bettering foundry 
environment and working conditions. As regards the 
more detailed examination of mental attitude. the 
best field in which to develop improvements in that 
direction would appear to be, as several competitors 
suggest, in the adoption of a better training policy for 
incoming apprentices, and this subject will be reviewed 


later. 
The Other Point of View 


Nevertheless, there are other important angles to 
this matter, not the least of which is the ability or 
non-ability of employer and employee alike to try to 
sea each other’s point of view and understand some- 
thing of the difficulties with which each has to con- 
tend. Willingness to see the other viewpoint will help 
enormously in achieving what each desires most. 
stubborn refusal to do so only creates resentment and 
disinterested stagnation on both sides. Usually, how- 
ever, antagonism is not the original cause of this aloof- 
ness, which is due more to a natural lack of know- 
ledge on the one side of the conditions which have to 
be contended with by the other. 

Employers can obtain desired improvements in 
quality and output by improving not only the condi- 
tion of their plant but also the conditions of their em- 
ployees who are, after all, responsible for getting the 
best out of that plant. Contentment is as necessary to 
a worker. from the employer’s point of veiw, as oil 
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is to a machine, and, while most employers realise 
this in a general way, not all of them are aware of its 
truth to the extent of employing every possible means 
of making use of that fact for their own benefit. 


On the other hand, the employer who does eventu- 
ally acquire this sound conviction often has to face the 
difficulty of finding the necessary initial capital to 
bring about such essential improvements. This is a 
point barely touched upon by most competitors in 
this recent competition, and, while the competitors 
were probably all quite aware of this problem, their 
omission of the point (through a natural lack of 
expert knowledge on the subject) seems complemen- 
tary to the failure of some employers to consider the 
discouraging working conditions which have to be 
endured by their employees. 


It would appear that, with some employers. cut- 
throat competition, apparently often necessary to indus- 
trial survival, seems to make it well nigh impossible 
for them to take on more expense without “ breaking 
the bank,” even for the purpose of increasing effici- 
ency, production and profits still further. Such firms 
will probably find their difficulties increased still 
further by other concerns more able to find ways and 
means of improving their own working conditions and 
thereby raising their own status in the world of indus- 
trial competition. 


This inability or unwillingness to meet capital cost 
of improvements is probably the main reason why 
foundry conditions are what they are to-day, but there 
are also other reasons which should not be forgotten. 
There is, for example, the tendency, unwitting or 
otherwise. of present-day educational systems (to say 
nothing of parents) to divert prospective apprentices 
from manual work into the “cleaner” clerical, ad- 
ministrative and professional occupations. The task 
here would appear to be not only to make foundry 
work really cleaner, brighter and more*attractive to 
the youngster, but also to stress that the manual 
worker and his labour is of first importance in that 
clerks and administrators mostly arise only because 
and by virtue of the efforts of the craftsman who 
takes a pride in his work. Where, indeed, would the 
“white collars” be if there were no work to record, 
check and organise? That, to put it briefly, is the 
situation which is threatening industry to-day as a 
result of the scarcity of keen and enthusiastic young 
apprentices. 


Methods of Attack on the Problem 


The solution of this problem would appear to lie, 
first of all, in analysing its nature and planning a 
concrete campaign of attack, then making a 
thoroughly wholehearted, determined and organised 
effort to put that campaign into effect. 


“There appear to be,” says one writer, “ three main 
factors governing the average man’s approach to any 
job; financial reward, working conditions, and. for 
aan of a better phrase, his mental attitude to the 
job.’ 

“The average weekly wage of moulders compares 
very favourably with that af most other trades. There 
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is, however, One important factor to be borne in mind: 
care should be taken to ensure that skilled craftsman- 
ship is rewarded as adequately as is ability to produce 
a large number of boxes on a repetition job. Obvi- 
ously it has an unsettling effect on a skilled moulder 
for him to see men who know very little about the 
craft earning a higher wage than he can command, 
merely because his class of work is not suited to piece- 
work rates. It also discourages the apprentice and 
induces him to forsake the craft and get a job at a 
machine or on a plate. With this reservation, how- 
ever, the wages earned by most moulders are reason- 
ably good, and do not seem to deter men or boys from 
entering the industry.” 

Unfortunately, however, as another contributor 
points out: “a unique situation exists in the relation 
of wages or salary to position. Promotion is not 
sought after by employees who can qualify, because 
holders of the responsible positions are remunerated 
to a less extent than are those in unskilled or semi- 
skilled occupations. A definite scale of remuneration 
must exist so that the best men will strive for promo- 
tion. Supervisory and other responsible positions 
should never be under-remunerated in comparison 
with the people or the work they supervise.” 


Frustration Complex 


Another interesting, though not quite so obvious, 
psychological aspect of foundry life is brought up by 
the same writer, who says:— 


“To-day, a great deal of the strife and turbulence ~ 


between labour and management is due to frustration, 
and an analysis of the causes and effects of such 
frustration is necessary. together with the application 
of an antidote. An individual, although feeling am- 
bitious, may become a robot on a moulding machine 
where the daily occupation consists mainly of mono- 
tonous repetition. Little or no attention is given to 
this person except by his near colleagues, and his 
actual value to the organisation is seldom referred to 
by the management until he is absent and somebody is 
required to take his place. An employee in this 
category who receives no attention, unless to be 
reprimanded, naturally seeks a remedy, and he dis- 
covers that if he makes a complaint, and makes it 
forcibly, attention is focused on him and his feeling of 
frustration is temporarily relieved. He becomes an 
organiser of further complaints and invents situations 
of extreme seriousness from small foundations. 
this way he comes to consider himself no longer a 
robot but a leader and a centre of importance. 

“‘ Other means may be taken by employees to relieve 
this feeling of frustration, but the effects are poisonous 
to production and injurious to the industry. Em- 
ployees must be made to feel that they are all part 
of the organisation. that their services are important, 
and, above all, recognition of their work must be 
given. Advice and encouragement, with praise for 
good achievements, are better than continual repri- 
mands, and a direct interest in their affairs is defi- 
nitely important for happier relationships. 

“Careers in the foundry require more encourage- 
ment. With advanced education, a young man looks 
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Making the Foundry More Attractive 


for a progressive occupation which contains a future 
with advancement. One of the reasons why these 
young men avoid the foundry is due to the fact that 
the foundry does not present the opportunities it 
should, and nothing like the opportunities which 
exist in many other trades and professions. 

“No argument can exist which supports a policy 
of inheriting a position in industry without training. 
All grades of craftsmen must have free opportunities 
for promotion based on merit and the necessary quali- 
fications pertaining to foundry practice, general foun- 
dry organisation and control. 

“An expansion of industrial psychology to embrace 
everyone engaged in foundrywork should be de- 
veloped. An attempt to force square pegs into round 
holes and expect success cannot be entertained as a 
possibility, yet, with the absence of applied psycho- 
logy in foundries, situations such as this are pre- 


valent.” 
Vocational Suitability 


Applied industrial psychology is indeed an impor- 
tant matter worthy of far greater attention than it 
at present receives, and that branch of it which is 
concerned with vocational testing deserves special con- 
sideration. This is another subject which has escaped 
mention by competitors, and this, indeed, is quite 
excusable considering that comparatively few people 
are even aware of the existence of a really specialised 
vocational guidance service. True enough, careers 
officers and councils connected with education authori- 
ties already do much towards breaking the. back of 
this problem and provide a rough and ready method 
that is very much better than no method at all. 
Nevertheless, it is rough and ready compared with a 
thoroughly scientific examination and analysis of an 
individual’s natural aptitudes and abilities as is car- 
ried out by such specially-trained professional psycho- 
logists as are employed by the National Institute of 
Industrial Psychology. 

A very great deal could be written here about this 
advanced method of vocational testing as a means of 
directing people into the kind of jobs to which they 
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are most naturally suited and in which they will 
achieve the maximum efficiency, satisfaction and cop. 
tentment. While it is not our province to go into its 
details here, and while, indeed, it should be more the 
concern of the education authorities. nevertheless we 
should keep in mind, for future reference at least, that 
properly-conducted vocational testing is not only 
capable of selecting the most likely type of apprentice 
for a specific job, but might well become the means of 
distributing young entrants to industry more evenly 
and of eliminating such shortages of apprentices as are 
experienced in the foundry to-day. 

Such a system has appeared to satisfy employers 
and employees alike. Take, for example, the voca- 
tional guidance methods of this type carried out by 
the French Government educational authorities before 
the war; statistics showed that nearly 100 per cent. of 
those placed in jobs by this method remained in their 
jobs after their apprenticeships were completed, as 
compared with a very much lower percentage in the 
case of apprentices who entered careers without en- 
joying the advantages of this specialised preliminary 
testing and guidance. 

Detailed information on vocational testing, and on 
other related industrial services, can be obtained by 
any interested firm or individual who cares to apply 
to the National Institute of Industrial Psychology. 

In the meantime, however, while there are only the 
more rough and ready methods available, even these 
can be used, with patience and intelligence, to find the 
kind of job in which, for example, a “ difficult” type 
of boy would be likely to do his best and find satis- 
faction therein. Evidently one competitor had this in 
mind when he wrote:— 

“We must try to do away With the term ‘ foundry 
labourer’ and cultivate the quality of education in 
every sphere in the foundry. If a boy seems almost 
incapable of becoming a skilled workman the man- 
agement may nevertheless discover in him the ability 
to become, perhaps, an expert on sands, on moulding- 
box plant, or on cupola work. No matter how small 
the part to be played it is important, and the boy who 
can be found and trained for it will thus acquire the 
pleasant sense of achievement.” 


(To be continued.) 


Aluminium Doors for Building Centre 

On Monday last, at Conduit Street, London, W.1, 
a dignified ceremony attended the official opening and 
presentation by the Aluminium: Development Associa- 
tion of new aluminium doors for the Building Centre. 
The installation consists of flush-fronted docrs of 
solid aluminium plate with a core built up of extruded 
sections. The main doors fold back to disclose inner 
vestibule doors of plate glass framed in aluminium. 
The whole of the metal surfaces are in natural-satin 
finish. Coinciding with the presentation of the doors, 
was the opening of the Association’s new permanent 
exhibit at fhe Centre. This comprises a wall-panel 
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background, beyond the vestibule, of wrought 
aluminium, on which are mounted examples of a wide 
range of light-alloy products for the building industry; 
— are cast gutters, fall pipes and window 
Tames, 


The presentation was performed on behalf of the 
Association by Mr. Kenneth Hall, the President, and 
the doors were accepted for the Centre by Sir Alfred 
Hurst (Chairman of the Executive Committee), The 
ceremony was witnessed by Air-Commodore W. 
Helmore. C.B.E.. Ph.D., M.Sc., director-general of the 
Association, and prominent executives from member 
firms and representatives of the Press. 
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Casting Design as Influenced 
by Foundry Practice’ 
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Co-operation between 
Engineer and Founder 
in South Africa 


By Oliver Smalley, O.B.E. 


Questionnaire 

About 12 months ago, some 200 letters were sent 
to prominent engineers throughout the world on the 
subject of castings, and a number of questions were 
presented, among which were the following :— 

(1) What information foundrywise would be most 
helpful to the designing engineer? 

(2) What physical test data were most urgently re- 
quired by present-day engineers? 

The replies without exception revealed that the 
modern engineer lacks practical foundry information 
and would welcome any information that could be 
given regarding “Casting Design” as influenced by 

The replies to the second question were varied, but 
the bulk of them asked for information regarding the 
strength properties of the actual castings instead of in- 
formation obtained from test-bars, and also requested 
information on the relation between the test-bar and 
the actual casting strength. 

While the engineer may lack foundry experience, it 
is equally true that foundrymen lack engineering ex- 
perience, thus creating a gap that is difficult to bridge; 
a gap that is costly to both in the way of lack of 
dependable properties, confidence in the product and 


cost. 
Values to be Considered } 

The foundryman’s first part should be to consider 
what is in the engineer’s mind when he sets out to design 
acasting. The engineer wants to know:—(1) What are 
the service stresses to be considered for a particular 
component, and (2) what strength properties he will 
actually obtain in the casting itself. 

The engineer, however, with all his knowledge of 
materials and their behaviour, has no satisfactory 
system for the choice of working stresses. Factors in- 
fluencing his choice include:—{1) The accuracy of the 
formula he uses; (2) the form and dimensions of mem- 
bers; (3) the magnitude of the stresses he anticipates, 
and (4) the physical characteristics of the materials 
selected. 

The first two considerations give little trouble. When 
the engineer considers the third factor, he applies 
mathematical formula and creates a generous factor of 
safety. This leaves the fourth factor, the physical 
properties of the material used, which presents two 
great difficulties. For example, if the question were 
posed to any foundry, “Could you make a cast iron of 
15-ton tensile? ” It is questionable if a single foundry 


*A Paper read before the South African Branch of the 
Institute of British Foundrymen, Mr. H. Teubes presiding. 


would say “ No.” It is doubtful, however, whether an 
engineer would use more than 1,000 Ib. of that 15 tons 
in static loading, and certainly he would not use 500 Ib. 
of it under dynamic stress. In other words, he does 
not accept it as 15-ton tensile iron and probably not 
1 per cent. of the foundries which offered such an iron 
ever made a tensile test. 

Another important factor influencing strength pro- 
perties of casting is what happens to the metal in the 
casting of the mould, Does it possess the physical pro- 
perties as obtained from the test-bar and, if not, what 
changes have occurred? 

Four days before leaving for South Africa the Author 
received a telegram from one of the largest Diesel 
engine manufacturers who had just designed a new 
engine. The bed weighed 37 tons and 20 castings were 
made, of which only six came out of the foundry whole. 
Not one of these beds lasted one month under test. 
The design was ideal from the engineering point of 
view, but it represented a nightmare to the foundry. 
To his personal astonishment, not one of the designing 
engineers had any foundry training; while the foundry 
making the casting had not consulted the engineers, 
and there lay the whole trouble. What are the funda- 
mentals of casting design? Just what information does 
the engineer need foundrywise? 


Rules for Designers 

The first requirement is to realise what happens when 
molten metal freezes in a mould, Very few can trans- 
late a blue print into practical form. Rule No. 1, there- 
fore is: When a designer is going to create a new de- 
sign, let him build a small model or pattern and con- 
sult a foundryman or patternmaker. A workable pro- 
position will then result. ; 

Rule No. 2: Remember that practically every engi- 
neering metal or alloy shrinks on solidification. Steel 
may shrink from 6 to 16 per cent., iron from 1 to 8 
per cent., bronze 5 to 12 per cent., white iron 8 to 10 
per cent. To enable the engineer to think in terms of 
a sound casting, his formule must take care of that 
shrinkage. Design so that heavier sections are avail- 
able for feed metal. There are more foundry losses 
in the manufacture of a simple cylinder liner than in 
any other castings made. 

When molten metal is poured into a mould, the heat 
is dissipated through the mould as the metal solidifies. 
Rule No. 3, therefore, is: avoid sharp angles. Design 
with gentle contours, but always present a surface from 
which your metal can solidify (see Figs. 1 and 2). If 
foundrymen apply this rule, 60 per cent. of their foundry 
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Fic. 1.—CRYSTAL ORIENTATION ACCORDING TO COOLING 
OF A METAL SECTION. 


problems and many casting weaknesses will disappear. 
Rule No. 4 relates to making castings to a uniform 
section. 


Rule No. 5 is an equally important one. Avoid 
abrupt section changes. When this is not possible, 
avoid making sharp angles because sharp angles create 
hot-spot conditions. Where abrupt variations occur, 
sage by means of wedge-shaped sections, as shown in 
Fig. 3. 


Rule No. 6: Put the minimum number of sections 
together. Never put four sections together if three will 
suffice; nor use three if two will answer. ~ 

Consider, for instance, the case of a simple bar 1 in. 
thick, which solidifies in 3 min. If two such bars are 
put together in the form of a T, the area of junction 


Hot Spot 


Incorrect Correct 


Fic. 2—METHOD OF AVOIDING SHARP EDGES TO CORES. 


solidifies in 5 min., thus causing a hot spot, If four 


sections are put together, the area round the junction 
freezes in 7 min., equivalent to a 34-in. bar attached 
to a l-in. bar. 


FOUNDRY TRADE JOURNAL 


JULY 21, 1949 JULY 
_ All that the foundryman can do is to put on MM ribs to 
riser and so join five sections together. If generoyi strains 
fillets are used, the junction then freezes in 9 min. |(—M rib sec 
four sections must be joined together, then stagger section 
them as illustrated in Fig. 4. With hexagonal Tibbing™ one ha 
almost any size or shape of sections could be cast. it oval 
The subject of fillets is important and it is suggesteiMM the str 
that Rule No. 7 should be, “ Fillet all sharp angles js: ne 
For good foundry practice too large fillets should he 
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Fic. 3.—BLENDING OF CONTRASTING METAL SECTIONS, C: 
on 
avoided and the radius should not exceed one-quarter 
or one-third the thickness of the section joined, How- 
ever, to fulfil engineering stress requirements and 
eliminate stress concentration, relatively large fillets 
should be used, as is shown ip Figs. 5 and 6. 
Two difficulties give the foundryman more trouble 
and cost more money than any other problems. When- 
ever a core comes to a point, one should question 
the design, because it is breaking the rule demanding 
a surface from which the metal can cool freely. 
Remember, too, that cores often act as heat traps, 
tic 
so 
Incorrect Correct pe 
Staggered ribs reduce distortion Pé 
caused by shrinkage and minimizes 
**Hot Spots*’. 
Fic. 4.—DESIGN OF STRENGTHENING RIBs, 
and cause hot spots. Whenever a casting can be made 
without the use of cores, it is superior. 
The next rule relates to one of the most difficult 
problems, namely, ribbing (see Fig. 7). Never make 
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ribs too light to join the casting, thereby inducing 
grains which are a source of trovble. Design a 
rib section so that it approximates 0.7 to 0.9 of the 
section which it joins, Another good rule is, when 
one has to make a lightening or ventilation hole, make 
it oval and place the oval lengthwise in the direction of 
the stresses. In regard to bosses, lugs, etc., a good rule 
js; never use them unless essential (see Fig. 8). The 


HOT SPOT 
Difficult to Mold 
Ud 


Poor 


Improved 
Fic. 5—Use oF ANGLE FILLET. 


height of a boss should never exceed the thickness of 
the casting it adjoins; preferably, it should not be 
more than 75 percent. The next rule is: always present 
a surface for cooling. Where there are several bosses 
or lugs on one surface, they could be joined if possible 
to facilitate machining, 


Casting Strain 


Casting strain presents rather an interesting problem 
on casting design and use. Casting strain is induced 


Improved 


Hot Spot Less Localization 
Causes Structural of Heat Effect 
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Fic. 6.—DESIGN OF A Y-JOINT. 


by sectional variation, caused by the fact that one sec- 
tion freezes more quickly than another. The mass 
value of all iron and steel changes during solidification, 
so that where great sectional variation is present, one 
part of the casting may be expanding while another 
part is contracting. Unless such a casting is stress re- 


Undesirable from a Cross-coupled Ribs Should 
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Double T forms 


Fic. 7.—AVOIDANCE OF CO-INCIDENT RIBS. 
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lieved, its strength properties will be no greater than 
the strength of the metal less the casting strain induced. 

Amongst castings which are interesting in this respect 
are flywheels, gears, pulleys, etc.. which have light 
exterior and heavy interior sections (see Fig. $). When 
designing wheels of any kind, one should design them 
so as to have uniform cooling. Moreover, an odd 


Fic. 8.—SUBSTITUTION OF PLAIN FACE FOR SEVERAL 
BOSSES. 


number of spokes is better than an even number and 
curved spokes are better than straight ones, 

Most of the train wheels in the United States are 
made of chilled cast iron, and usually weigh from 900 
to 1,200 Ib. each. To-day, these wheels are made 30 
‘od cent. lighter and have gained in strength, simply 

ecause they are designed according to the principles 
of stress analysis. 


Pattern-makers’ Draft 


When sending a drawing to a pattern-maker, it should 
be remembered that when the pattern has to be drawn 
from the mould, clearance is required. The draft can 
vary from 1/200 in. to +; in. (see Fig. 10). There are 
a number of other rules which may be helpful, such 
as to design castings so as to have a straight parting 


Correct 


Correct 


Incorrect 
A 


Incorrect Correct 


Fic. 9.—DESIGN ‘MODIFICATIONS FOR WHEEL CASTINGS. 
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Design and Foundry Practice 


line, and in coring, when a casting is designed 
as a pressure vessel, to avoid the use of chaplets. 
When one uses chaplets one is creating a mechanical 
defect in the casting, When stud holes are to be 
drilled in a casting, extra thickness should be allowed 
at that point to maintain casting strength after the 
removal of metal for inserting the stud, as shown in 
Fig. 11. 
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Fic. 10.—VALUE OF ADEQUATE DRAFT ALLOWANCE 
FOR Easy STRIPPING. 


Whether castings are produced in green or dry 
sand, a huge amount of gas is developed and 
the explosion is sometimes enormous, so free open- 
ings for the escape of gas should always be provided. 
Every part of the casting is entitled to be gated. That 
is One of the most important rules in foundry practice. 
Make the ingate so that the hottest metal arrives at the 
riser. 

There are three types of riser. The first type is used 
to supply feed metal; the second to obtain uniform 
temperature in the mould, while the third is necessary 
to relieve gas pressure. ; 

To visualise what happens when metal freezes, use 
the circle method, which is useful both to foundrymen 
and engineers. Finally it should be emphasised that 
all the rules given could sometimes be open to 


exceptions. 
DISCUSSION 


_ Mr. Teubes thanked Mr. Smalley for his extremely 
interesting lecture. He was sure that all present, 
whether foundrymen or engineers, had learnt something 


Tacorrect 
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of the other’s problems. Speaking as a foundryman, 
he believed that the engineers present would now have 
a better realisation of the problems that confronted 
foundrymen. He called on Mr. Cachet to propose a 
vote of thanks. 
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Mr. Cachet felt that the fundamental trouble was 
the increased amount of specialisation which was taking 
place to-day. Engineers and foundrymen wer 
specialists moving only in their own grooves. It was 
necessary for the engineer to step down and try to 
understand the foundryman’s problems, and vice versa 


They had listened that evening to examples of cast- 
ing skill) Mr. Cachet emphasised that Mr. Smalley 
came from a large manufacturing country, which had 
to face problems which they in South Africa would 
only be facing in the future. He considered that the 
lecture was very timely for South Africa. 


Mr. Smalley had only just arrived in the Union and 
was possibly under the impression that the problems of 
the United States and South Africa were parallel. They 
might be in the future, but had not been so in the 
past and were not yet so at present. Mr. Smalley 
must keep at the back of his mind that the effective 
population of the Union was only 24 million people. 
The existing industry had grown up from very small 
beginnings in jobbing shops, and had never been faced 
with the mass-production problem. Thus there was 
less specialisation. In South Africa the engineer was 
probably closer to the foundryman than in any other 
country in the world. This was probably because he 
came to the foundry when something btoke down and 
consulted with the foundryman. The consequence was 
that in South Africa engineers knew more about foundry 
problems than engineers in other countries. 


Mr. Smalley would be able to judge South African 
conditions for himself. He would see ideas and appli- 
cations in the foundry that he would hardly ever see 
elsewhere, because the foundryman and the engineer in 
the Union had to exercise their ingenuity all the time. 
afriving possibly in the future at the production stage. 


Mr. Cachet thanked Mr. Smalley on behalf of all 
present for his Paper. He hoped that his stay in the 
Union would be pleasant and that he would take back 
with him the impression of a small number of people 
who were trying to make a success of the vitally im- 
portant foundry industry. 


Mr. Lewis said that the first point impressed upon 
him by the lecture was the attention given to detail in 
the design and casting of the particular engineering 
products shown. Until recent years, South African 
foundrymen had made castings in rather a haphazard 
fashion, but during the past decade they had paid more 
attention to details. They were getting more informa- 
tion, and he considered that the information they were 
obtaining from overseas was going to revolutionise the 


industry. He had great pleasure in seconding the vote 
of thanks. 


Co-operation at all Stages 


Mr. D. M. Davidson also emphasised that South 
Africa was a young country and the collaboration be- 
tween the engineer and the foundryman was very 
close. He could assure Mr. Smalley that no foundry 
man need ever hesitate to bring his problems to a 
consulting engineer. for he would be listened to with 
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sympathy and attention would be paid to his sug- 
stions. 

South Africa, went on Mr. Davidson, could take 
pride in its wartime achievements. Letters had been 
received from a very lucky ship which crossed the 
Atlantic five times during the war. The first time she 
arrived in the Union she was re-equipped with cylinders 
and liners which had given excellent service during 
four trouble-free voyages. 

Mr. Davidson also emphasised the close co-opera- 
tion in South Africa between man and management, 
from which the whole industry benefited. He would 
like Mr. Smalley to take back with him the impression 
that South Africa, as a young country, valued the ex- 
perience of the older industrial countries such as the 
United States. 


Mr. Smalley’s Replies 

In the very limited time available for discussion, 
Mr, Smalley replied briefly to questions. 

Mr. Goyns expressed his appreciation of the lucid 
manner in which the Paper had been presented. The 
rule which suggested that every section of the casting 
deserved a gate was perhaps misleading, inasmuch as 
the multiplicity of gates. which would result. on occa- 
sions, would give ri8e to various complications; ¢.y., 
the number of hot spots would be increased; normal 
contraction might well be hindered, giving rise to hot 
tears. These two points alone might point the mis- 
interpretation which was possible if the rule was 
applied indiscriminately. He also suggested that the 
uniformity-of-section rule conflicted with Rule No. 2, 
which stated that sections should be designed with a 
view to promoting progressive solidification. In cer- 
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tain cases, progressive increase or decrease of sections 
was necessary to provide the favourable gradients re- 
quired to promote progressive solidification. 

Mr. Sinalley said his point about the distribution of 
gates applied particularly to castings which were not 
stress-relieved or annealed. If a casting with mini- 
mum casting strains was required, the foundryman 
would not go far wrong if he followed this rule and 
applied it as far as possible. The gating system was 
largely a matter of the foundryman’s judgment. Uni- 
formity of section applied rather to uniform solidifica- 
tion conditions. It should not conflict with the feed- 
ing of the casting, but in this connection he reiterated 
that judgment was necessary. In the case of cast steel 
the rule of taper must be applied. Thus the rule had 
reference to obtaining uniform strength properties 
rather than to facilitating foundry practice. 

It was pointed out that test-bars were taken in more 
or less ideal conditions, but in the actual casting very 
different local conditions obtained. That was why en- 
gineers were diffident about altering the factor of 
safety for a casting. The foundry industry was being 
threatened to a large extent by fabrication, mainly 
because, with fabrications, one could be more certain 
of the physical properties. Closer liaison between the 
engineer and foundryman was the only solution. 

Mr. Smalley agreed that these observations were 
greatly to the point. American industry was very 
economically minded and the question of the separateiy- 
cast test-bar was a sore point. Two companies had 
reduced the safety factor to three-and-a-half to one. 
but neither would accept a sepaiate test-bar recult. 
They insisted on test-bars being taken from actual 
sections of the castings made. 


New Film on Ironfounding 

The Council of tronfoundry Associations has 
sponsored the production of an educational film, 
“Casting in Iron,” which portrays the .processes and 
skilled craftsmanship entering into the manufacture 
of a simple iron casting. The film has been made by 
British Instructional Films (a subsidiary of the Pathé 
organisation) and was made in the foundry of R. & A. 
Main, Limited, Gothic Works, London, by courtesy 
and with the active co-operation of Mr. C. Marley. 
We were privileged to see the film in the editing 
stages and were highly impressed both by the way 
in which it had been planned to convey so much 
information in the space of ten minutes, and, par- 
ticularly, by the high quality of the photography. 

The film is intended primarily for educational use. 
and fits into the modern educational policy of bringing 
school children into closer contact with the everyday 
world. The film has been approved by the 
National Committee for Visual Aids in Education, 
which expresses the sequirements of the teaching 
world, and this support ensures the widest possible 
exhibition in schools. Within the next year or two, at 
least 15,000 schools will have cinema projectors, so 
that the film should be in constant demand. 

As most school projectors are for silent films, 
“Casting in Iron” has been produced as a silent 


ing supplied by the 
teacher. 
sound version, which will then appeal to scientific and 
other amateur film societies. The film was made with 
the requirements of schoolboys (12 to 16 years) in 
mind, but the pictorial material is suitable for any 
type of gathering. 


The making of a gas-cooker stop-bar was selected 
for exhibiting, this being a casting familiar 
to everybody. The main steps in production— 
moulding; metal melting; pouring, and fettling opera- 
tions—are shown in sequence. It was possible, as 
reported on page 72, to show a finished copy of the 
film! at Walsall, and it is anticipated that general 
release with full printed teaching notes will be possible 
very shortly. There is, additionally, a film strip, cover- 
ing the same operations as depicted in the film proper: 
this will supplement the film and enable schools, not 
yet equipped with cinema projectors, to show the 
strip by the simpler strip projector. 


Inquiries for hire of the film should be addressed 
to Associated British Pathé, Limited, 133, Oxford 
Street, London, W.1. The rental fee is quite moderate. 
Foundry execuiives will be doing a useful service if 
they make sure that the headmasters of local schools, 
leaders of youth clubs, and their local film societies 
are acquainted with the existence of this new film. 
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Visit to Fraser & Chalmers 


On July 12, a party of some 40 members of the 
Empire Mining and Metallurgical Congress, as part of 
the programme of London events, travelled by 
coach to Fraser & Chalmers Engineering Works, 
Erith, Kent. Here, the group was divided into small 
sections for touring the works; at each department 
they were introduced to competent executives and 
details of the work in progress were explained. It 
was of special interest to ‘foundrymen among the 
party to meet the inventor of the “ Sherwen ” vibratory 
conveyor, which is manufactured by this Company 
and which is coming into increasing use for the hand- 
ling of foundry sand. Various types were to be seen, 


AERIAL VIEW OF FRASER & CHALMERS ENGINEERING WORKS 


where the electro-magnetic-vibration principle was 
applied for different purposes. It was said to be 
possible to elevate sand at an angle of 11 deg. by 
this means, and materials in amounts up to 1,000 tons 
per hr. could be conveyed. A small laboratory 
vibrator was shown, adapted to the shaking of a nest 
of standard sieves such as is used in sand testing. 

The company was founded in America in the middle 
of the 19th century by two Scotsmen. In 1890, follow- 
ing a demand for British-built mining machinery, par- 
ticularly for South Africa, it was established on its 
present site. In 1918 the works was purchased by 
the General Electric Company, Limited, though its 
range of manufactures was not substantially changed. 
For machines incorporating electrical gear, the 
mechanical portion is fabricated at Erith, whilst the 
Witton Works of the General Electric Company pro- 
vides the balance. 
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The tour embraced the heavy machine shops, the 
foundry and pattern shop, the departments many. 
facturing mining and metallurgical equipment, the steam 
turbine shop (including blowers and compressors) and, 
finally the plate fabrication shop. 


Heavy Jobbing Foundry 

The foundry, which is housed in a large and lofty 
building, is of the jobbing type, though there are tum- 
over machines available for smaller work. Iron cast- 
ings only are made, these up to an individual weight of 
35 tons and an aggregate of 300 tons per week. Steel 
castings, of which a large tonnage is used in the works, 
are purchased from outside suppliers. The visitors 
were shown casings for the large turbines in various 
stages of moulding and core 
making. Separated from _ the 
foundry proper is a well-equipped 
patternshop which has recently 
been re-housed and modernised. 

In each section there was much 
of interest, though naturally, the 
visitors were particularly attracted 
to the building of crushing, screen- 
ing, conveying and concentrating 
machinery applicable to their own 
industries. Apart from this, the 
members were much impressed by 
the machining methods for the 
blades of the steam turbines, the 
only job which was, really on 
a mass-production basis. The 
assembly and testing of these units, 
which are made in these works for 
turbines up to a capacity of 60,000 
kw., was an impressive demonstra- 
tion of the importance of the work 
undertaken. Everywhere, neatness 
and tidiness, so difficult of accom- 
plishment in a jobbing works, were 
the subject of comment. The party 
was subsequently entertained by the 
Company. to luncheon at _ the 
Connaught Rooms, London, and 
thanks were suitably expressed to 
the management. 


Death of Mr. G. E. France 


The death occurred last week in Blackpool of Mr. 
G. E. France, chairman and managing director of 
Augusts, Limited, foundry equipment manufacturers, 
of Halifax, Yorks. Mr. France, who was 51 years of 
age, joined the firm 23 years ago. 

Amongst the many organisations he was associated 
with was the Foundry Trades’ Equipment and Supplies 
Association, of which he was a past-president. Mr. 
France became a member of the Institute of British 
Foundrymen in 1926. 


Mr. Joun BELL, late of Stewarts and Lloyds, Limited, 
Glasgow, died suddenly on July 5. 
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Personal . 


Mr. HaRoLp HEATH has been appointed a director of 
the Leeds Fireclay Company, Limited. 


Mr. P. L. J. M. BARTHOLIN has resigned from the 
board of the Aluminium Corporation, Limited. 


Mr. A. D. StorKE has resigned his directorship of the 


- Climax Molybdenum Company of Europe, Limited. 


Mr. S. R. HocG has been appointed a director of 
Specialloid, Limited, piston manufacturers, etc., of 
Friern Park, London, N.12. 


Pror, E. B. MOuLLIN has been elected president of 
the Institution of Electrical Engineers. He, along with 
other new officers, will assume office on September 30 
next. 


Mr. E. F. FARREN, who recently returned to this 
country from Calcutta, has been appointed senior 
foundry foreman at Ferrous Castings, Limited, 
Warrington. 


Mr. STEPHEN Furness, of Northallerton, chairman of 
the Furness Shipbuilding Company, Limited, Haverton 
Hill-on-Tees (Co. Durham), has been appointed a Justice 
of the Peace. ° 


Mr. S. N. GARNER, a member of the staff of Hall & 
Pickles, Limited, steel, tool and wire makers, of Shef- 
field, has completed 50 years’ service with the company. 


Mr. E. S. WappINGTON, of Philips Electrical, Limited, 
who last February was elected president of the Society 
of Engineers, has been appointed a member of the Film 
Appraisal Committee of the Scientific Film Association. 

Mr. V. L. T. Hunt has relinquished his position as 
chief inspector of the General Electric Company, 
Limited’s foundry at Witton, and has been appointed 
works manager of Crown Foundry Company, Limited, 
Northampton. 

Mr. JOHN MCINNES SLATER has been appointed secre- 
tary of Drysdale & Company, Limited, pump makers, 
of Yoker, Glasgow, in which position he succeeds the 
late Mr. Andrew Climie. Mr. Slater joined the com- 
pany in 1946 as chief accountant, being subsequently 
appointed deputy secretary. 

Mr. JaMes Cay, founder of James Clay (Welling- 
ton), Limited, agricultural engineers, etc., of Ketley, 
Wellington, Shrops, had the honour of being presented 
to the Princess Royal at the Shrewsbury “ Royal ” Show. 
Mr. Clay, who is 83, has attended the Show year by 
year since he was 17. He continues to take an active 
part in the affairs of his business. 

Mr. J. G. Morrow, who has been elected president 
of the American Society for Testing Materials, is 
metallurgical engineer with the Steel Company of 
Canada, Limited. He is the Society’s first president 
from outside the United States. The new vice-president 
is Mr. FRANK E. RICHART, Research Professor of Engi- 
neering Materials, University of Illinois. 

Mr. JAMES SINCLAIR KERR, managing director of the 
Lancashire Steel Corporation, Limited, has been 
awarded the degree of Master of Science honoris 
causa at Manchester University. His services to the 


iron and steel industry have been considerable, par- 
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ticularly in respect of fuel economy investigations. 
He has also shown a deep interest in education and 
training in metallurgy, and the dissemination of know- 
ledge through such agencies as the Empire Mining 
and Metallurgical Congress, of which he is the local 
secretary. 


Mr. THomas Hutcaison, head of Barclay, Ross & 
Hutchison, Limited, agricultural engineers, of Aber- 
deen, and for many years a director of Scottish Agri- 
cultural Industries, Limited, is retiring at the end of 
the month. Mr. Hutchison, who is 67, will leave by 
air early in August for an extensive 24 months’ tour 
of Canada and the United States, where he will visit a 
number of the more important manufacturers of agri- 
cultural implements and machinery. On his return he 
will advise Scottish Agricultural Industries, Limited, on 
the current trend in the industry across the Atlantic. Mr. 
Hutchison is also a member of the Advisory Com- 
— of the Agricultural Machinery Development 

oard. 


More Steel Output Records 
Good Prospects Of Attaining Year’s Target 


Prospects of reaching the output target for the 
British steel industry are good. Last month’s out- 
put was at an annual rate of 15,645,000 tons—the 
highest ever achieved in the month of June. This was 
particularly encouraging in view of the fact that pro- 
duction was affected by the Whitsuntide holiday. 

Production for the first six months of the year was 
7,949,000 tons, which is the highest half-yearly output 
ever achieved. It is 384,000 tons better than in the first 
half of 1948, the previous best. The British Iron and 
Steel Federation, in announcing the latest output figures, 
says that, even when allowance is made for the seasonal 
drop in production during the holiday months of July 
and August, there is now good reason to hope that the 
high official target for 1949 will be reached. The 
“Economic Survey” gave an output estimate of 154 
million to 154 million tons. 

June pig-iron output was at the rate of 9,664,000 tons. 
compared with 9,417,000 tons a year ago. 

Latest steel and pig-iron output figures (in tons) com- 
pare as follow with earlier returns: — 


Pig-iron. Steel ingots and 
castings. 
Weekly Annual Weekly Annual 

average. rate, average. rate. 
songs “a ..| 178,600 | 9,288,000 | 304,900 | 15,854,000 
=_ ..| 186,500 | 9,700,000 | 315,600 | 11409,000 

June .. ..| 185,800 9,664,000 900 56,645, 
2nd quarter ..| 183,800 9,559,000 | 306,600 15,944,009 
Half-year 181,600 9,442,000 | 305,700 15,897,000 
1948—April .. 181,400 9,433,000 | 293,900 15,283,000 
183,700 9,552,000 | 292,700 15,220,000 
June .. ..| 181,100 9,417,000 97,000 15,441,000 
2nd quarter ..| 182,000 | 9,464,000 | 294,700 | 15,325,000 
Half-year 178,300 | 9,274,000 ,900 | 15,129,000 
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News in Brief 


AT THE LAST MEETING of the Victorian Division of the 
Institute of Australian Foundrymen, at Melbourne, a 
Paper on “ Determination and Control of Gas Content 
in Aluminium Alloys” was presented by Mr. R. H. 
Dyke, B.Sc. 

THE FouR 175-ton open-hearth tilting furnaces at the 
works of the Cargo Fleet Iron Company, Limited, 
Middlesbrough, recently achieved an all-time record 
ingot output of 7,355 tons. This exceeds the previous 
best by 814 tons. 

OUTPUT OF STEEL during the first half of 1949 from 
the Normanby Park works of John Lysaght, Limited, 
Scunthorpe, reached the record figure of 177,353 tons, 
an increase of 8,129 tons over the total for the corre- 
sponding period of 1948. 

THE pDiRECTORS of the Hill Top Foundry Company, 
Limited, Wednesbury, have decided to incorporate the 
valuation figures for fixed assets in the company’s 
balance-sheet and have under consideration making a 
bonus issue out of the capital reserve thus created. 

UNITED KINGDOM domestic antimony prices were 
reduced last week by £40 to £170 per ton for 99.6 
per cent. metal, and £160 per ton for 99 per cent. metal. 
Crude antimony of 70 per cent. purity was lowered by 
£35 to £130 per ton. Antimony prices last changed 
on July 1, 1948. 

“WHILE WE PROPOSE keeping the ordinary dividend 
at the same rate for another year, I would not like share- 
holders to think that this has become a permanent 
feature of our policy,” says Mr. J. H. W. Pawlyn, chair- 
man of Ruston & Hornsby, Limited, engineers and 
foundrymen, of Lincoln. ; 

W. N. Froy & Sons, LiMiTED, sanitary and builders’ 
engineers, proposes to capitalise £50,000 of general re- 
serve and to issue bonus shares to ordinary share- 
holders accordingly. It is also proposed that the com- 
pany’s ordinary £1 shares—of which there are 100,000 
in issue—be split into shares of a lower nominal value. 

HEAD, WRIGHTSON & COMPANY, LIMITED, Thornaby- 
on-Tees, has put on rail the first consignment of new 
slag cars for use in the Port Talbot works of the Steel 
Company of Wales, Limited. The ladle, which is tipped 
by steam pressure from the locomotive, has a capacity 
sd 400 cub. ft. and is mounted on a railway bogey 24 ft. 
ong. 

THE DIRECTORS OF Glover & Main, Limited, gas engi- 
neers, are proposing to issue a share bonus of one new 
ordinary share of £1 for each 10 ordinary shares held. 
Present issued capital of the company totals £500,000, 
consisting of 50,000 64 per cent. cumulative preference 
— of £1 each and 450,000 ordinary shares of £1 
each. 

THE APPLEBY- FRODINGHAM BRANCH of the United 
Steel Companies, Limited, has achieved a record output 
of iron—as distinct from its recent record steel produc- 
tion. During the four weeks ended July 2, the two 
largest blast furnaces turned out 28,410 tons of iron on 
normal burden. The previous highest monthly output 
for the two furnaces was 26,687 tons in August, 1940. 

AT THE RECENT Croydon Manufacturing and In- 
dustrial Exhibition, the following firms were repre- 
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sented:—William Allday & Company, Limited: 
London Engineers Pattern Company, Limited: Sterling 
Foundries, Limited; Gillett & Johnston, Limited: 
Whitehouse Foundry Company, Limited, and Croydon 
Foundry, Limited. A very large attendance was 
reported. 

DaMAGES totalling £3,236 were awarded by Mr. 
Justice Stable at Derbyshire Assizes last week to a 
53-year-old pipe worker, Edwin William Lane. against 
his former employers, Aiton & Company, Limited, irop- 
founders, etc., of Derby, for injuries and loss of earp- 
ing capacity, sustained in an accident at work in 
April, 1947, when his leg was crushed by a pipe weigh- 
ing 14 tons. 

Fouts ENGINEERING SALES, LIMITED, Capital Build- 
ing, Halifax, Nova Scotia, wishes to secure the repre. 
sentation for the Maritime Provinces and Newfound- 
land of United Kingdom manufacturers of engine lathes, 
Firms interested should communicate direct with the 
company, at the same time notifying the Commercial 
Relations and Exports Department, Board of Trade, 
Thames House North, Millbank, London, S.W.1 (refer- 
ence, C.R.E. 8665/49) of any action taken. 

TREASURY CONSENT has been obtained by the Midland 
Iron & Hardware Company (Cradley Heath), Limited, 
for the proposed bonus issue of ordinary shares and 
also for the proposed issue of preference shares for cash 
to finance the acquisition of the whole of the share 
capitals of Tube Fittings, Limited, and the Midland 
Stamping Company, Limited. To carry out these pro- 
posals it is intended to increase the authorised capital 
of the company to £300,000, divided into 300,000 5 per 
cent. cumulative preference shares of 10s. and 3,000,000 
ordinary shares of Is. each. Issued and paid-up capital 
is to be converted into stock. * 

THe pirectors of R. A. Lister & Company, Limited, 
agricultural, electric and general engineers, of Dursley, 
Glos, have decided to issue the 100,000 ordinary shares 
of £1 each, authorised, but not yet issued, at 65s. per 
share by way of rights to ordinary stockholders in the 
proportion of one new ordinary for every £12 of ordi- 
nary stock held on July 4. They have also decided 
to recommend to shareholders that they should consent 
to sufficient of the company’s reserves being utilised 
subsequently for the purpose of issuing a capital bonus 
of £1 ordinary stock for every £1 of ordinary stock 
held. The consent of the Treasury has been given to 
both these operations. 


U.K. Zine Price Increased 


In view of the rise in the price of zinc on the 
American market, the Ministry of Supply has _in- 
creased, as from yesterday (Wednesday), the price of 
good ordinary brand zinc by £2 15s. per ton (delivered) 
from £58 to £60 15s. Discounts, premiums and 
additional charges on orders booked for delivery sub- 
sequent to the month of order are unchanged. 

Our comments on non-ferrous metals on page 104 
had been printed before the Ministry’s announcement 
was received, 
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“Wolseley 14 h.p. Engine.” 


STANTON-DALE 


REFINED PIG IRON 


USED AND RECOMMENDED 
FOR ALL HIGH-DUTY 
ENGINEERING CASTINGS 


THE STANTON IRONWORKS COMPANY LIMITED, Nr. NOTTINGHAM 
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Company News 
(Figures for previous year in brackets.) 


HILL TOP FOUNDRY COMPANY—Dividend of 1s. per 
share, or 100% (same). 


WHITEHEAD & STEEL COMPANY—Final divi- 
dend of 17%, making 25% (same). 


GLOVER & MAIN—Interim dividend of 5% 
of 1949 (same). Final payment for 1948 of 10% and cash 
bonus of 74%. The directors also propose a scrip bonus of 
one new ordinary £1 share for every 10 held. 


INCANDESCENT HEAT COMPANY —Consolidated trading 
profit, after directors’ emoluments of £14,561, in 1948, £36,405; 
to depreciation, £4,383; auditors’ remuneration, £699; tax. 
£18,350; net profit, £13, 973; brought in, £35,726; to, profits 
on outside shareholdings, £2,814; parent company’s divi- 
dends, £7,975; forward, £37,910 


HENRY MEADOW S—Trading loss for the year ended 
August 31, £6,670; to directors’ remuneration, £8,492; auditor’s 
expenses, £750; bank interest, £5,250; depreciation, £42,121; 
deficit, £63,283; credits in respect of previous years of £11, 468 
and transfer fees of £67, reduce deficit to £51,748; stock pro- 
vision, £124,500; provision for deferred repairs, £10, 570; pro- 
vision for loss on debt, £57,766; total adverse halance, £244, 584, 
which is carried forward. 


WILKES BERGER ENGINEERING COMPANY—Con- 
solidated accounts for 1948 show trading profit and miscel- 
laneous earnings, less directors’ emoluments—parent company,} 
£38,331; less loss of subsidiary, £19,338; leaving, £18,993; to 
depreciation, £6,324; audit, £305, pensions, £1,338; additional 
provision for doubtful debts, £1,500; brought in, £59,590; 
deferred repairs provision not required, £4,000; to. tax, £5, 690; 
oe redemption reserve, £4,350; dividends, "£5,902; forward, 


£57 

THE MINT, BIRMINGHAM—Trading profit for the year 
ended March 31, £92,335 (£102,510); investment income and 
fees, £1,920 (£1,957) ; to directors’ remuneration, £12,626 
(£14,518); depreciation, £7,613 (£7,117); taxation, £37,740 
eg HE net profit, £36,276 (£33,305); brought in, £13,937 
(£13,308); surplus taxation, £6,600 (£9, ; to 
reserve, "£20,000 (£13,000) ; ‘staff pensions, nil (£3,000); metal 
stock reserve, £11,476 (£17, 034) ; and bonus 
of 5% (same); forward, £16,097. ; 


ROTHERHAM FORGE & ROLLING MILLS COMPANY— 
Trading profit, with sundry revenue, etc., for the year ended 
March 31, £168,017 (£119,459); to depreciation, £9,168 (£9,250); 
tax, £77,283 (£51,110); directors’ remuneration, £9,546 (£9,796) ; 
tax on share bonus distribution. £2,350 (nil); balance, £69,669 
(£49,303); brought in, £16,935 (£11,626); final dividend of 
10%, making 15% (same) on increased capital: development 
reserve, £40,000 (nil); general reserve, £10,000 (£25,000); 
dividend equalisation, £10,000 (same); forward, £16,455. 


GREENWOOD & BATLEY—Trading profit for the year 
ended March 31, £123,035 (£121,345); interest, £11,745 (£9,282); 
war damage claim received, nil (£4,024); profit on sale of 
buildings, wt 034 (nil); to premium on redemption of deben- 
tures, nil (£8,000); directors’ fees (aggregate amount of 
directors’ other emoluments £7,090), £2.500 (same); auditors, 
£525 (£289); depreciation, £20,000 (£17,999); taxation, £68.528 
(£64,959); net profit, £44,261 (£40,904); to reserve, £10,000 
(same); dividend of 15% (same); forward, £72,577 (£70,924). 

JOHN BROWN & COMPANY—Consolidated accounts to 
March 31 show balance from trading account. after crediting 
£250,000 from general reserve, £1,965.816; profits and receipts, 
—a to preceding years, £295,931; investment income, 


on account 


dividend of 10% 


£249,779; to research expenditure, £45, 823; depreciation, 
5458-058; debenture interest, £34,338; non-recurring 
ture, £15,844; tax, £972, 078; 


to dividends: John Brown & 
Company, £325,412, dividends of subsidiaries attributable to 
outside shareholders, £143,608; undistributed profits of sub- 


sidiaries attributable to outside shareholders, £235,858; 
forward, £1,855 


JOHN oan & SONS (BOLTON)—Trading profit to 
March 31, £94, ve (£115,453); brought in, £71,873 (£70,231); 
interest, £834 (£1,054); from contingencies, nil (£47,376); 
to directors’ 9 £9,325 (£13,276); fees, £462 (£550 550); 
pension contribution, £3,802 (£4,447); auditors’ fees, etc.. 
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(£282); depreciation, £4,034 (£4,088); capital reconstruction 
expenses, nil (£110); stamp duty bonus shares, nil (£37,510); 
additional tax  1946- nil (£6,391); Government contracts 
adjustments, nil (£ tax—less "£52,000 reserves—2£41,545 
(£52,000); final dividend of 15%, making 25% (same); genera] 
reserve, £7,000 (£10,000); forward, £70,505 


RUSTON & HORNSBY—Consolidated ading profit, with 
— revenue, for the year ended March 31, £2,212,719 
(£1,352,686) ; depreciation, £168,081 (£179,295); debenture 
interest, £15,750 (same); other interest, £8,128 (£1,937); profits 
tax, £251,000 (£158,000) ; income tax, including £754,800 to 
future reserve, £803,988 (£457, 575); tax credited on account of 
previous years, £10,870 (credit £2,940); net profit, £976,643 
(£543,069); minority interest, £292 (£550) ; brought in, £165,859 
(£113,253) ; sundry provisions unrequired, £121,045 (nil); to 
plant replacement, £220,000 (£180, 000) ; pensions reserve, 
£150,000 (£25,000); general reserve, £254,313 (£159,238); stock 
and general contingencies reserve, £310,000 (nil); dividend on 
capital increased by ——— of 124% (same), £140,937 
(£112,750); forward, £175,080. 


ELECTRIC CONSTRUCTION COMPANY—Gross profit to 
March 31 on manufacturing, etc., £338,672 Coane Bel). to 
general charges, £111,282 (£98,277); interest on debenture 
(gross), £4,518 (same); employees’ pensions, £8,588 (£8,491); 
trustees, £105 (same); auditors, £478 (£453); directors’ fees, 
£2,500 (£2,250); executive directors’ emoluments (charged 
elsewhere) (1949, £18,293; 1948, £10,086); maintenance of plant, 
etc., £21,095 (£10,242); buildings depreciation, £5,000 (same); 
to plant, machinery and equipment, £20,000 (same); deferred 
repairs, £5,000 (£4,250); contingencies, £24,762 (£15,000); re- 
serve against value of stock-in-trade, £5,000 (20,000): net 
profit, £130,344 (£98,405); to profits tax, £25,000 (£20,500); 
Income tax, £61,265 (£51,000); less excess provision in pre- 
vious years, £5,640 (nil); to superannuation, £10,000 (£5,000); 
general reserve, £8,987 (nil); dividend of 124% (same); for- 
ward, £43,460 (£37,203). 


RICHARD THOMAS & BALDWINS—Group _ trading 
accounts after charging expenditure of £412,563 (£267,726) for 
the year ended April 2, £6,075,636 (£6,670,369 for 53 weeks); 

extraneous and non-recurring profits, £255,864 (£506,605); 
dividends from investments, £335,975 (£267,611); to directors’ 
fees, £3,343 (£3,142); auditors’ remuneration, £6,993 (£6,091); 
debenture trustees, £735 (same); debenture and loan interest, 
£286,206 (£313,354); pension contributions, £84,455 (£71,508); 
depreciation, £1, 267, 535 (£1,258,214) ;, tax, £3,265,937 (£3,564,049); 
a apportionable to shares outside the group, £7,319 

£6,835); net profit, £1,744,952 (£2,220,657); brought in, 
ch 494,496 (£1,232,136); surplus on sale of wagons, etc., £210,393 
(nil); transfer from unrequired contingencies, nil (£89,231); 
to additional provision for furnace repairs and renewals, nil 
(£200,000); provision on stocks, £266,025 (£391,927); general 
reserves, £619, 378 (£648,043); dividends by parent company, 
£807,557 (£807.558); forward, £1,756,881. 


of Capital 


Details of increased capital have been announced by 
the following companies :— 


ALUMINIUM CONSTRUCTION, . LIMITED, London, 
W.C.2, increased by ,000, £1 ordinary shares, beyond 
a 


the registered capi of 
DOVES (DARLINGTON). LIMITED. metal 
increased by £6,500, in £10 


engineers, etc., of Darlington, 
shares, beyond the registered capital of £3, 

GEORGE LANGLEY, LIMITE , manufacturers of engines, 
oo of Bedford, increased by £10,000, in 9,000 “A” and 
ote *B” shares of £1 each, beyond the registered capital 
of_ £20,000. 

W. DENNIS & COMPANY, LIMITED, iron, steel and 
a. founders and turners, etc., of Nottingham, increased 
by £5,000, in ” ordinary shares, beyond the registered 
of £5,00 
ETCHER, HOUSTON & COMPANY, LIMITED, 
a steel merchants, etc., of Dudley Port, Tipton, Sta: 
increased ls. shares, beyond the 


capital of £30, On March 2, 1948, Barclays Nominees 
oh penited. held 400,000 shares of 1s. each. 


| 
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SHAPES 
AND SIZES FoR ALL TYPES OF FURNACES 


The Glenboig range of refractories is available in special shapes and sizes to suit any type of 
construction and for any position in all types of furnaces. Glenboig reliability and service is 
based upon high refractoriness, slag and spalling resistance, ample mechanical strength and uniform 
excellence of shape and size. Technical advice and assistance on the selection and application of 
Glenboig products are available to all users. 


GLENBOIG 


THE GLENBOIG UNION FIRECLAY CO. LTD., 48 WEST REGENT STREET, GLASGOW, C.,2. 
EXPORT AGENTS: GENERAL REFRACTORIES LTD., GENEFAX HOUSE, SHEFFIELD, 10 
10° 
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Production of Non-ferrous Metals 
E.C.A. Urges Greater Efforts 


In advocating greater effort to increase production 
of non-ferrous metals, the Economic Co-operation 
Administration concedes that no substantial increases 
in world production could be hoped for before 1952-53, 
but it has outlined steps which should be taken in 
America and Western Europe to expand indigenous 
production to the fullest extent possible, 

E.C.A. states that the world trend is toward increased 
consumption of aluminium, copper. lead, and other 
non-ferrous metals. Except for new uses of alumi- 
nium in building construction, the current world end- 
use of non-ferrous metals has changed little from pre- 
war; however, the demand for copper for electrical 
equipment, zinc for galvanising and die castings, and 
lead for batteries has consistently mounted. E.C.A. 
authorised Marshall plan countries to spend $345,500,000 
for non-ferrous metals in the 15 months ended June 1 
last. Authorisations for copper purchases led the list 
with $157,700,000; aluminium was $63,800,000; zinc, 
$55,100.000; lead, $49,900,000; brass and bronze. 
$7,500,000; nickel, $5.600,000; and all others $5,900,000. 

Since most of these metals have been in short supply 
in the United States, which, like Europe, depends in 
many instances on domestic production as well as 
imports to meet consumer demands, E.C.A. has made 
careful studies of world production and consumption 
to determine how much could be sent to Western 
Europe from the United States and how much could 
be provided from other sources. In 1948, E.C.A. 
reports. world consumption of aluminium was 1,591,000 
metric tons, while world smelter production fell 45,000 
metric tons short of this figure. Marshall plan area 
smelter production was 179,000 metric tons less than 
the 396.000 metric tons consumed. World consump- 
tion of copper last year was 2,453,000 metric tons, 
while mine production was only 2,295.000 metric 
tons. In the case of lead, world mine production in 
1948 was 491,000 metric tons less than the 1,866,000 
metric tons consumed. Mine production of zinc was 
slightly greater—58,000 metric tons—than the 1,730,000 
metric tons consumed. In the Marshall plan area 
(including dependent territories), mine production of 
zinc was 364,000 metric tons below the 623,000 tons 
consumed; mine production of lead was 328,000 tons 
short of the 477,000 tons consumed; and mine produc- 
tion of copper was 325,000 tons short of the 768,000 
tons which Western Europe consumed. 


New Mine Production Required 


The world needs new mine production, particularly 
in areas presently under-developed, and E.C.A. states 
that, between now and 1952, production increases in 
Europe of some non-ferrous metals are expected. In 
the case of aluminium, the European increases will be 
the result, primarily, of fuller use of existing installa- 
tions, particularly in Austria, where the bottleneck 
is a present shortage of electric power and secon- 
darily, of the completion of new installations in France 
for the production of about 30,000 metric tons and in 
Norway for the production of about 20,000 metric 
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tons. Norway expects further increases after 1952-53, 
while E.C.A. says that British interests have very sub- 
stantial long-range plans for mining bauxite and pro- 
ducing aluminium on the Volta River, Gold Coast, 
West Africa. 

Only minor copper production gains are expected in 
Western Europe—in Austria, and in the bizone of Ger- 
many as the result of the resumption of traditional 
treatment of concentrates where mining operations 
have been rehabilitated. E.C.A. also reports that 
plans to imcrease copper production in Northern 
Rhodesia and the Belgian Congo would tend substan- 
tially to reduce the requirements of Europe generally 
for Western Hemisphere copper. 

The Organisation for European Economic Co-opera- 
tion estimates that its member nations’ production of 
lead by 1952-53 will be about twice what it was in 

948. Because of German deterioration of mining 
plants—especially in Germany—lead production is sub- 
stantially lower than before the war. In the bizone 
of Germany, E.C.A. is initiating action to furnish what- 
ever assistance it can to obtain increased production, 
and other possibilities exist in Italy, the United King- 
dom, Austria, and Greece. In Greece, sand tailings at 
the mines South-East of Athens contain some lead and 
zinc. The proposed Uruwira mine in Tanganyika is 
stated to be Britain’s most promising possibility for lead 
development. 


Improvement in Zinc Production 


Zine production in the O.E.E.C. area is expected to 
show some improvement in the immediate future and 
a_ very substantial increase has been estimated by 
1952-53. This estimate is based largely on greater 
production in Germany and Belgium (from Belgian 
Congo zinc concentrates). Itdly has plans to mine 
large quantities of low-grade ores not developed hereto- 
fore; and France and Austria are also preparing ex- 
pansion of their mines at home and abroad. 

European shortages of both lead and zinc metal 
are increased by the absence of stocks normally fur- 
nished by Poland and Yugoslavia. E.C.A. also reports 
that Western Europe, by 1952-53, should show some 
improvement in antimony production (in Greece, 
France, Italy, and Austria) and in tungsten recovery 
from South American and Korean concentrates. 
France should be independent of Canadian nickel im- 
ports by 1952-53, due to new Caledonia production, 
now being smelted with E.C.A.-financed coal. The 
outlook for increased production of titanium in Europe 
is said to be encouraging because of Norway’s plans 
to expand production capacity and, if justified, to 
develop properties in Southern Norway. 


IT IS INTERESTING to note that whilst the production 
of castings in general in the United States is declining 
somewhat, the output of those made from magnesium 
alloys is increasing. 


THE BOLZANO TRADE Farr is to be held from Septem- 
ber 12 to 22. Details of conditions for exhibiting can 
be had on writing to La Camera di Commercio, 
Palazzo Mercantile Vio Argentieri 6, Bolzano, Italy. 
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GUARD REMOVED 
TO SHOW COOLER 


Available in sizes up to 108 
C.F.M. displacement—one, 
two or three stages. 
Working pressures from 
25—350 Ib./sq. in. 

We shall be pleased to send 
full particulars or arrange for 
@ representative to call. 


MULTI-CYLINDER 
COMPRESSORS 


DESIGNED FOR FOUNDRY NEEDS 


IMPERVIOUS TO DUST.—Sealed crankcase and efficient 
air filters. 


DELIVER COOL DRY AIR.—Efficient inter- and after- 
coolers cool air BEFORE entering air receiver. 


PROVED RELIABILITY.—Simple construction, generous 
working parts. Bullows Patent Valve Gear. 


%& LIGHT - COMPACT - SILENT + FREE FROM VIBRATION 


WE ALSO MAKE A COMPLETE RANGE OF SPRAY PAINTING EQUIPMENT 


ALFRED BULLOWS & SONS LTD LONG WALSALL* STAFFS: TEL: 2261 


DEPOTS AT—13 SOUTH MOLTON ST., LONDON, W.I. ° TEL.: MAYFAIR 2313 
55A BRIDGE STREET, MANCHESTER, 3 * TEL.: BLACKFRIARS 5670 


BULLOWS HOUSE, 9 BURGH QUAY, DUBLIN, EIRE, * TEL.: DUB 21152 
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Raw Material Markets 
Iron and Steel 


An improvement in the supply of basic pig-iron for 
steel production has been made possible by recent 
deliveries from abroad. This has resulted in hematite 
deliveries being maintained to the foundries, and the 
reduction in consumption of this and other grades of 
foundry pig-iron due to the closing down of foundries 
for holidays should bring some relief in the general 
supply position. Between now and the end of August 
the foundries will be taking their annual holidays, 
usually from seven to 10 days’ duration, and the 
opportunity will be taken of carrying out repairs to 
plant. Many foundries have no reserve stocks of pig- 
iron, particularly those light foundries which depend 
entirely on the high-phosphorus iron from the Derby- 
shire furnaces, which are temporarily out of blast. It 
is hoped that there may be some improvement in the 
situation during the next few weeks. The light 
foundries are fairly well employed. 

Deliveries of the low- and medium-phosphorus 
grades to the general engineering, jobbing, and 
speciality foundries are steady, and maximum outputs 


are absorbed. Many of these foundries find it necessary . 


to use higher-priced irons. Hematite is utilised by 
them, but the quantities available are below require- 
ments. Difficulty is also experienced in obtaining 
hematite to the desired composition. The foundries 
normally prefer a silicon of 2.5/3.0 per cent., but 
present supplies usually range from 1 per cent. to 2.5 
per cent. These foundries are obtaining fairly good 
outputs, but many of the jobbing foundries are in 
need of larger order-books. 

Deliveries of foundry coke are satisfactory, and few 
complaints about quality are now forthcoming. 
Ganister, limestone, and firebricks can be procured in 
the required quantities, while foundries using ferro- 
alloys have little difficulty in obtaining their require- 
ments. 

Outputs at the re-rollers are satisfactory. Sufficient 
supplies of steel are available for their needs, the 
position having been eased by supplies from abroad. 
There is a strong demand for sheets, both black and 
galvanised. Improved supplies of sheet bars have en- 
abled the mills to obtain higher outputs, but supply 
has not yet overtaken demand. 

New business shows a decided decrease, but the 
rolling mills are still very busy, as orders on hand will 
keep them fully extended for some months ahead. 
Heavier joists, angles, channels, and flats are now 
easier to obtain, but plates—particularly the lighter 
thicknesses—and sheets are still very difficult. 


Non-ferrous Metals 


Markets for copper, lead, and zinc in the United 
States continue firm, and in copper and lead con- 
sumers have been buying steadily. The copper price 
was advanced by customs smelters on July 11 from 
17 cents to 17% cents, and it is understood that Kenne- 
cott, one of the main producers, is now participating 
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in sales at this price. Should either Anaconda or 
Phelps Dodge also decide to enter the market, available 
supplies would thereby be increased so considerably 
that the demand would have to be substantial and 
persistent to carry the price to a much higher level. 
Moreover, producers will, no doubt, be cautious in 
dealing with a movement that may be only secondary. 
Sales for the first half of July were about 23,000 tons. 
World copper statistics for June showed an improve- 
ment over those for May. In the United States (in 
short tons) refined production was 92,118 (98,139 in 
May), deliveries 45,653 (32,566), and stocks were in- 
creased by 38,484 (51,947). The figures for refined 
copper outside the United States were:—Production, 
97,449 (96,743); deliveries, 86,475 (79,644); stocks de- 
creased by 2,473, against an increase of 5,419 in May. 

Heavy consumer buying in the United States—about 
24,000 tons (including stockpile purchases, in the week 
ended July 14—has brought about price increases in 
lead, and following the 1 .cent advance to 13 cents 
on July 8, the New York price moved to 134 cents 
on July 12, and to 14 cents on July 13. The demand 
for zinc has improved, and the quotation has moved 
up from 9 cents to 94 cents per lb., the first upward 
revision since the downward trend started on 
March 23. 

In this country, the official price reductions made 
effective on July 12 to—‘delivered works” basis— 
£104 per ton for copper, £75 10s. for lead, and £58 
for zinc, had the object of bringing United Kingdom 
prices into line with current United States prices, taking 
into account freight, delivery charges, and what were 
termed “ other factors.” The United States prices then 
current were 17 cents for copper (£94 10s. per ton), 
13 cents for lead (£72 5s. per ton), and 9 cents for 
zine (£50 per ton), and, in accordance with the Ministry 
of Supply’s future policy of keeping pace with— 
although not slavishly following—world movements, 
it is to be assumed that the differentials thus established 
will be more or less maintained. The new flexibility 
of Ministry selling prices was soon in evidence. The 
copper price lasted only one day, being raised on July 
13 to £107 10s. per ton to cover the increase from 17 
cents to 17% cents in the United States, and on July 14 
the 1 cent total increase in the New York lead price 
on the two previous days was embodied in the 
Ministry’s price, which was raised by £5 10s. to £81 
per ton. These events were followed, not unnaturally, 
by a Ministry announcement that the price to be paid 
for copper, lead, and zinc will now be that ruling on 
the day the order is despatched, and not, as hitherto, 
the day of its receipt at Rugby. Despite a 25 per cent. 
cut in anticipated dollar expenditure on non-ferrous 
metals over the next 12 months, fhe Chancellor of the 
Exchequer hopes that it may be possible for existing 
consumption to be maintained. If this can be realised 
on a total tonnage basis, there still may be difficulty in 
meeting requirements: of special qualities and shapes. 

EaCH EMPLOYEE at the Hillington, Glasgow, works 
of L. Sterne & Company, Limited, refrigerating engi- 
neers, recently was presented with a propelling pencil 
to mark the completion of 50,000 units of one model. 
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